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Foreword

This publication is a revised edition of a similar booklet
published in January 1993. It contains information
concerning the activities of the U.S. Army Corps of
Engineers in connection with the development of Idaho water
resources. It concentrates specifically on individual river basins
from the Boise River to Pend Oreille. Italso provides readers
with information about possible future development of the State's
water resources.
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To Our Readers:

The U.S. Army Corps of Engineers has a long and proud history of applying its expertise in engineering and
related disciplines to meet the Nation’s needs. Over the years, its activities have evolved; however, since 1824, the
central focus of its civil mission has been the development of the Nation’s water resources. With an annual program
of over $3 billion for civil projects, the Corps is the Federal Government's largest water resources development
agency. The Corps develops projects that have proven to be wise investments. These projects have reduced flood
damages; provided safe, low-cost waterborne transportation; generated hydroelectric power; provided water for the
public, industry and agriculture; offered opportunities for recreation; and helped the environrnent. They return to the
public benefits that far outweigh their costs.

Corps civil works activities reflect partnership. All Corps projects begin when non-Federal interests see a water-
related problem and petition Congress for a solution. Under provisions of the Water Resources Development Act of
1986, once the Corps conducts a reconnaissance study to determine whether a feasible project s likely, these
sponsors provide a share of the funding for the feasibility study upon which a project will be based. They also provide
a share ofthe cost of the project’s design and construction once Congress has authorized the project and provided
construction funds. During the period 1986-1994, non-Federal sponsors signed 286 cooperative agreements with the
Department of the Army for cost sharing of project construction.

The Corps engineering expertise and responsiveness has stood the Nation in good stead during times of natural
disaster. During 1994, the Corps continued to rehabilitate levees damaged by the Midwest Flood of 1993 and
responded to the Northridge, California, earthquake and the floods that ravaged the Southeast.

Whatever challenges arise in the decades ahead, | have no doubt the Army Corps of Engineers will be equal
to the task.

Acting Assistant Secretary of the Army
(CivilWorks)



To Our Readers:

The U.S. Army Corps of Engineers was founded some 220 years ago to be responsive to the needs of a young
nation. While the nature of our work has changed with time, our basic purpose remains —to be responsive to
America’s needs.

Clearly the Nation’s concern for the environment has permeated the Corps. Under the National Environmental
Policy Act, environmental considerations are part of the planning of every Corps project; and under the Water
Resources Development Act of 1990, environmental stewardship was made a primary Corps mission along with
navigation and flood control.

Response to natural disasters offers opportunities for some of the most direct Corps assistance to local
communities. From flood fighting, recovery and levee rehabilitation in response to the Midwest Flood of 1993, to
emergency water, electrical power, construction and building inspections after the Northridge Earthquake, Corps
people have shown courage, commitment, and tenacity.

We have continued to enhance our responsiveness to customer needs. For example, the Corps achieved a major
cultural shift by instituting a project management system, which assigns one manager to stay with a project from
planning through design and construction and to serve as the single point of contact for that project. It has achieved
greater accountability to our non-Federal partners and, ultimately, projects which better reflect the needs of the
community.

Partnering represents another positive shift in Corps business practices, particularly in civil works construction.
A local sponsorship kit walks customers through the complexities of Corps projects. A technique related to
partnering, alternative dispute resolution, creates an atmosphere in which the clash of differing viewpoints can
transform into creative solutions and prevent costly legal disputes. Pioneered by the Corps, alternative dispute
resolution is gaining acceptance throughout the Federal government.

We are active participants in two major interagency efforts. The Interagency Flood Plain Management Review
Committee is looking at ways the Federal government can most effectively reduce the risk of flood damage and
provide economic benefits and environmental enhancementin flood plains. The Interagency Working Group onthe
Dredging Process, meanwhile, is establishing better ways to handle the nearly 300 million cubic yards of soil the
Corps moves each year from its navigation projects.

And, of course, we still respond to the needs of American families. As one of the Nation’s largest providers of
outdoor recreation, the Corps welcomes citizens to its 461 lakes and other water resource projects. At 82 shore
protection projects, the Corps has provided 226 miles of stable beaches. Recreation and natural resource
management are responsibilities we take seriously, and we use the opportunity of a visit to a Corps project to help
others appreciate our Nation’s valuable and delicate natural resources.

This bookletis one of a series detailing Corps of Engineers water resources programs and projects in the
50 States and in U.S. territories. | hope you will find it interesting and feel pride in ownership of the projects.

. e,

ARTHUR E. WILLIAMS
Lieutenant General
Chief of Engineers
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IDAHO WATER FACTS

State WaAter SUITACE ATCa........ui it s e e e e e e e e e et s e e e e e e eataneeeeeeees 880 Square Miles
NUMDBEE OF LAKES.....iiiiiiiiiiiiiiiiii More Than 2,000
Largest Lake — Pend OFeille.... ..o e e e 148 Square Miles
Deepest Lake — Pend Oreille........coooooiii More Than 1,100 Feet
Highest Waterfall............ooooiiiiiiii e 600 feet, Big Fiddler Creek, Boise River Basin
Miles Of Streams ANG RIVEIS... ..ot e s 93,000 Miles
LONQESt RIVEE — SNAKE RIVET ...ttt e e e e e e e et e e e e e e e e e aeeeeeeeetbennreeeees 779 Miles
Average Annual Precipitation..........ccccccovviiiiiiiiee s Varies From Less than 10 to More than 60 Inches
Most Precipitation in 24-Hour Period...........cccccooevieiiciiinnnnnns 7.7 inches of rain, Rattlesnake Creek, Idaho, 1909
Annual Stream INFIOW 0 STATE........coccviiiiiiiii e About 37 Million Acre-feet
Annual Stream OULFIOW T0 STALE........ccviiiiiiiiiiice e About 75 Million Acre-feet
Irrigated Area Of STAle.......ccoiiiiiiiiii e e e e e e e e aaaaaas 4 Million Acres
HIgheSt Dam.....i o re e e e Dworshak, North Fork Clearwater, 717 feet
Active Reservoir Storage CapaCity......cciiiiiiiiiiiiie e 12,384,000 Acre-feet
Largest Active Storage Reservoir — DWOIShaK.........cuvvviiiiiiiiiiiiciieeee e 2,016,000 acre-feet
Snake Plain Aquifer Storage - Top 100 Feet of AqUifer.......cccccccvvvveiieei e, About 100 Million Acre-feet

SOURCE: Idaho Department of Water Resources
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CHAPTERONE

CivilWorksOverview

Introduction

From 1775tothe present, the U.S. Army Corps of
Engineershasservedthe Nation in peaceandwar. The
Corpstracesits historytoJune, 1775, when the
Continental Congress appointed Colonel Richard
Gridley as Chief of Engineers of the Continental Army,
under General George Washington. Theoriginal Corps
was the Army’sengineering and construction arm until
itmustered out of service at the close of the Revolutionary
Warin1783.

INn 1802, Congressre-established a separate Corps of
Engineerswithinthe Army. Atthe sametime, it
established the U.S. Military Academy at West Point,
New York, onthe Hudson River; the country’s first—
andfor 20yearsitsonly—engineering school. With the
Army having the nation’smost readily available
engineering talent, successive Congressesand
administrationsestablished arole for the Corpsasan
organizationtocarryoutboth military constructionand
works “of acivil nature.”

Throughoutthe nineteenth century, the Corps
supervised the construction of coastal fortifications,
lighthouses, several early railroads, and many of the
publicbuildings in Washington, D.C., and elsewhere.
Meanwhile, the Corps of Topographical Engineers,
which enjoyed a separate existence for 25 years (1838-
1863), mapped much of the American West. Army
Engineersserved with distinction in war, with many
engineer officers rising to prominence during the Civil
War.

Initscivil role, the Corps of Engineers became
increasingly involved with river and harbor improve-
ments, carryingoutitsfirst harbor and jetty work inthe
first quarter of the nineteenth century. The Corps’
ongoing responsibility for Federal river and harbor
improvementsdatesfrom 1824, when Congress passed
two acts authorizing the Corpsto survey roads and
canalsand to remove obstacles on the Ohioand
Mississippi Rivers. Over the yearssince, the expertise
gained by the Corpsinnavigation projects led
succeedingadministrationsand Congressestoassign
new water-related missionstothe Corpsinsuchareas
asflood control, shore and hurricane protection,
hydropower, recreation, water supply and quality, and
wetlands protection.

Today's Corpsof Engineerscarriesoutmissionsin
three broad areas: military construction and engineering
supporttomilitary installations; reimbursable supportto
other Federal agencies (such as the Environmental
Protection Agency'’s “Superfund” program to clean up
hazardous and toxic waste sites); and the Civil Works
mission, centered around navigation, flood control
and—under the Water Resources Development Acts
0f1986,1988,1990,1992—agrowing rolein
environmental restoration.

Authorization and Planning of Water
Resources Projects

Corpsof Engineerswater resources activitiesare
normally initiated by non-Federal interests, authorized
by Congress, funded by acombination of Federal and
non-Federal sources, constructed by the Corps under the
CivilWorksProgram, and operated and maintained
either by the Corpsor by anon-Federal sponsoring
agency.

The Water Resources Development Act of 1986 made
numerous changesinthe way potential newwater
resources projectsare studied, evaluated and funded.
The major change is that the law now specifies greater
non-Federal cost sharing for most Corps water resources
projects.

When local interests feel thataneed exists for
improved navigation, flood protection, or other water
resources development, they may petition their
representativesin Congress. A Congressional
committee resolution or an act of Congress may then
authorize the Corps of Engineersto investigate the
problemsand submitareport. Water resources studies,
exceptstudiesof the inland waterway navigation system,
areconducted in partnershipwith anon-Federal
sponsor, with the Corps and the sponsor jointly funding
and managing the study.

Forinland navigation and waterway projects, which
are by their nature not “local,” Congress, in the Water
Resources Development Act of 1986, established an
Inland Waterway Users Board, comprised of waterway
transportation companies and shippers of major
commodities. Thisboard advises the Secretary of the
Army and makes recommendationson priorities for new

Civil Works Overview 1



navigation projects such as locks and dams. Such
projectsare funded in part from the Inland Waterway
Trust Fundwhich, inturn, isfunded by waterway fuel
taxes.

Normally, the planning process for awater resource
problem startswith abrief reconnaissance study to
determine whether a projectfalls within the Corps’
statutory authority and meets national priorities. Should
thatbe the case, the Corpsdistrict where the projectis
located will carry out a full feasibility study to develop
alternatives and select the best possible solution. This
process normally includes public meetings to determine
the views of local interests on the extent and type of
improvementsdesired. The Federal, state, and other
agencieswith interestsinaprojectare partnersinthe
planning process.

Before making recommendationsto Congress for
projectauthorization, the Corpsensuresthatthe
proposed project’s benefits will exceed costs, its
engineeringdesign issound, the project best servesthe
needs of the people concerned, and that it makes the
wisest possible use of the natural resources involved
while adequately protecting the environment.

Oncethe Corpsof Engineersdistrictcompletesits
feasibility study, itsubmitsareport, alongwith afinal
environmental impact statement, to higher authority for
review and recommendations. After reviewand
coordinationwith all interested Federal agenciesand the
governors of affected states, the Chief of Engineers
forwardsthe reportand environmental statementtothe
Secretary of the Army, who obtains the views of the
Office of Managementand Budget before transmitting
these documentsto Congress.

If Congressincludes the projectinanauthorization
bill, enactmentof the bill constitutes authorization of
the project. Before construction can get underway,
however, both the Federal governmentand the project
sponsor must provide funds. A Federal budget
recommendation for aprojectis based on evidence of
supportby the state and the ability and willingness ofa
non-Federal sponsor to provide its share of the project
cost.

Appropriation of money tobuild a particular project
isusually included inthe annual Energy and Water
Development Appropriation Act, which must be passed
by both Houses of the Congress and signed by the
President.

Navigation
Corpsof Engineersinvolvementin navigation
projects dates to the early days of the United States,

whenriversand coastal harborswere the primary paths
of commerce inthe new country. Withoutitsgreat

2 Civil Works Overview

rivers, thevast, thickly-forested, region west of the
Appalachian Mountainswould have remained
impenetrable toall but the most resourceful early
pioneers. Consequently, western politicianssuch as
Henry Clay agitated for Federal assistance toimprove
rivers. Atthe sametime, the War of 1812 showed the
importance ofareliable inland navigation systemto
national defense.

Therewas, however, aquestion as towhether
transportationwas, under the Constitution, alegitimate
Federal activity. Thisquestionwas resolved when the
Supreme Courtruled that the Commerce Clause of the
Constitution granted the Federal governmentthe
authority, notonly toregulate navigation and
commerce, butalso to make necessary navigation
improvements.

The system of harbors and waterways maintained by
the Corpsof Engineers remains one of the most
important partsof the nation’s transportation system.
The Corps maintains the nation’swaterways as a safe,
reliable and economically efficient navigation system.
The 12,000 miles of inland waterways maintained by the
Corpscarry one-sixth of the nation’s inter-city cargo.
The importance of the Corps mission in maintaining
depthsat more than 500 harbors, meanwhile, is
underscored by an estimated one job infive inthe
United States being dependent, to some extent, onthe
commerce handled by these ports.

Flood Control and Flood Plain
Management

Federal interestin flood control began in the alluvial
valley of the Mississippi River in the mid-19th century.
Asthe relationship of flood control and navigation
became apparent, Congress called on the Corps of
Engineerstouse its navigational expertise to devise
solutionstoflooding problemsalong theriver.

After aseriesof disastrous floods affectingwide
areasinthe 1920'sand 30's, Congress determined, in
the Flood Control Actof 1936, that the Federal
governmentwould participate in the solution of flooding
problems affecting the public interest that were too large
or complex to be handled by states or localities. Corps
authority for flood control work was thus extended to
embrace the entire country. The Corps turns most of the
flood control projectsitbuilds over to non-Federal
authorities for operation and maintenance once
constructioniscompleted.

The purpose of flood control work is to prevent
damage through regulation of the flow of water and
other means. Prevention of flood-related damagescan
be accomplished with structural measures, such as
reservoirs, levees, channels and floodwalls that modify



the characteristics of floods; or non-structural measures,
such asflood plain evacuation, floodproofing and
floodway acquisition, that alter the way people use these
areasand reduce the susceptibility of human activities to
flood risk.

Corpsflood control reservoirs are often designed and
builtfor multiple-purpose uses, suchas municipal and
industrial water supply, navigation, irrigation, hydro-
electric power, conservation of fishand wildlife, and
recreation.

The Corpsfights the nation’s flood problems notonly
by constructingand maintaining structures, butalso by
providing detailed technical information on flood
hazards. Under the Flood Plain Management Services
Program, the Corps provides, onrequest, flood hazard
information, technical assistance and planningguidance
toother Federal agencies, states, local governments and
privatecitizens.

Once community officials know the flood-prone areas
in their communities and how often floods would be
likely to occur, they can take necessary action to
preventor minimize damages to existing and to new
buildings andfacilities, such asadopting and enforcing
zoningordinances, building codes, and subdivision
regulations.

The Flood Plain Management Services Program
providesassistance toother Federal and State agencies
inthesame manner.

Shore and Hurricane Protection

Corpsworkinshore protection began in 1930, when
Congressdirected the Corps to study ways to reduce
erosionalong U.S. seacoasts and the Great Lakes.
Hurricane protection work was added to the erosion
control mission in 1955, when Congress directed the
Corpstoconductinvestigations along the Atlanticand
Gulf Coasts toidentify problem areasand determine the
feasibility of protection.

While eachsituation the Corps studiesinvolves
differentconsiderations, Corpsengineersalways
consider engineering feasibility and economic efficiency
alongwith the environmental and social impacts.
Federal participationinashore protection project
varies, depending on shore ownership, use and type and
frequency of benefits. (If thereisno publicuse or
benefit, the Corpswill not recommend Federal
participation.) Once the projectis complete, non-
Federal interestsassume responsibility for itsoperation
andmaintenance.

Eighty-two Federal shore protection projectsalong
the coasts of the Atlantic, Pacific, Gulf of Mexico and
the Great Lakes protect atotal of 226 miles of shoreline.
Total investmentin these projects since 1950 has been

$674 million, of which $405 million was provided by
the Federal government, the rest by non-Federal
SpoNsors.

Oneshore protection method popular in seaside
communitiesisbeach nourishment—the periodic
replenishmentof sand along the shoreline to replace that
losttostormsand erosion. Authorized nourishment
projects usually have anourishment period of 50 years.
Inaddition, Section 145 of the Water Resources
Development Actof 1976 authorizes placement of beach
quality sand from Corpsdredging projects on nearby
beaches. Under Section 933 of the Water Resources
Development Act of 1986, local sponsors pay the
Federal government 50 percent of the additional costs of
thissand placement.

Hydropower

The Corps has played asignificant role in meeting
the Nation’selectric power generation needs by building
and operating hydropower plantsin connectionwithits
large multiple-purpose dams. The Corps’ involvement
in hydropower generation began with the Riversand
Harbors Actsof 1890 and 1899, which required the
Secretary of War and the Corps of Engineersto approve
the sitesand plans for all dams and to issue permits for
their construction. The Riversand Harbors Act of 1909
directed the Corpstoconsider various water uses,
includingwater power, when submitting preliminary
reportson potential projects.

The Corps continues to consider the potential for
hydroelectric power developmentduring the planning
processfor all water resources projects involving dams
andreservoirs. Inmostinstances today, itis non-
Federal interestswho develop hydropower facilities at
Corpsprojectswithout Federal assistance. The Corps,
however, can plan, build and operate hydropower
projectswhenitisimpractical for non-Federal interests
to do so.

Today, the more than 20,000 megawatts of capacity
at Corps-operated power plants provide approximately
24 percentof the Nation’s hydroelectric power, or
3 percentofitstotal electricenergy supply.

Water Supply

Corpsinvolvementinwater supply datesback to
1853whenitbegan building the Washington Aqueduct,
which provides water to the Nation’s capital city and
some of its suburbs to thisday.

Elsewherein the nation, the Water Supply Act of
1958 authorized the Corpsto provide additional storage
initsreservoirsformunicipal and industrial water

Civil Works Overview 3



supply at the request of local interests who must agree to
pay the cost.

The Corpsalsosupplieswater for irrigation under
terms of the Flood Control Actof 1944. This act
provided that the Secretary of War, upon the
recommendation of the Secretary of the Interior, could
allow use of Corpsreservoirsforirrigation, provided
that usersagree torepay the government for the water.

Recreation

The Flood Control Actof 1944, the Federal Water
Project Recreation Act of 1965, and language in specific
projectauthorization actsauthorize the Corpsto
construct, maintain, and operate publicpark and
recreational facilitiesatits projects and to permit others
tobuild, maintain, and operate such facilities. The
water areas of Corps projects are open to public use for
boating, fishing, and other recreational purposes.

The Corps of Engineerstoday is one of the Federal
Government’s largest providers of outdoor recreational
opportunities, operating more than 4,300 ssites at its
lakes and other water resource projects. More than
370 million visits per year are recorded at these sites.
State and local park authoritiesand private interests
operate nearly 2,000 of these areas at Corps projects.

Environmental Quality

The Corpscarriesout the Civil Works Programsin
consistency with many environmental laws, executive
ordersand regulations. Perhaps primary among these is
the National Environmental Policy Act (NEPA) of 1969.
Thislawrequires Federal agencies to study and consider
the environmental impacts of their proposed actions.

Consideration of the environmental impact of a Corps
projectbeginsintheearly stages and continues through
design, construction and operation of the project. The
Corps mustalsocomply with these environmental laws
and regulationsinconducting its regulatory programs.

The NEPA procedures ensure that public officialsand
private citizens may obtain and provide environmental
information before Federal agencies make decisions
concerning theenvironment. Inselectingalternative
projectdesigns, the Corps strives to choose options with
minimumenvironmental impact.

The Water Resources Development Act of 1986
authorizes the Corps to propose modifications of its
existing projects—many of them built before current
environmental requirementswere in effect—for
environmental improvement. Proposals the Corpshas
made under thisauthority range fromuse of dredged
material to create nesting sites for waterfowl to
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modification of water control structures toimprove
downstreamwater quality for fish.

Inrecentyearsthe Corps of Engineers has planned
and recommended environmental restoration actions at
Federal projects to restore environmental conditions.

Regulatory Programs

The Corpsof Engineersregulates construction and
otherworkin navigable waterways under Section 10 of
the Riversand Harbors Act of 1899 and has authority
over thedischarge of dredged or fill material into the
“waters of the United States”—a term which includes
wetlands andall other aquaticareas—under Section 404
ofthe Federal Water Pollution Control Act Amendments
0f 1972 (Public Law 92-500, the “Clean Water Act”).
Under these laws, those who seek to carry out such work
must firstreceive a permitfrom the Corps.

The “Section 404” program is the principal way by
which the Federal government protects wetlands and
other aquaticenvironments. The program’sgoal is to
ensure protection of the aquaticenvironmentwhile
allowing for necessary economic development.

The permitevaluation processincludesapublic
notice and a publiccomment period. Applications for
complex projects may also require a public hearing
before the Corps makesapermitdecision. Inits
evaluation of applications, the Corpsisrequired by law
toconsider all factors involving the public interest.
These may include economics, environmental concerns,
historical values, fish and wildlife, aesthetics, flood
damage prevention, land use classifications, navigation,
recreation, water supply, water quality, energy needs,
food production and the general welfare of the public.

The Corpsof Engineers has issued a number of
nationwide general permits, mostly for minor activities
which have little or noenvironmental impact.
Individual Corpsdistricts have alsoissued regional
permits for certain types of minor work in specific
areas. Individualswho propose work that falls under
one of these general or regional permits need not go
through the full standard individual permit process.
However, many general permitauthorizationsdo
involve substantial effort by the Corps and often require
project-specific mitigation for the activities authorized
by the permit. Corpsdistricts have alsoissued State
Program General Permits for work in states that have
comprehensive wetland protection programs. These
permits allow applicants to do work for which they have
received apermitunder the state program. These
general permits reduce delays and paperwork for
applicantsand allow the Corps to devote most of its
resources to the more significant caseswhile



maintaining the environmental safeguards of the Clean
Water Act.

Emergency Response and Recovery

The Corps providesemergency response to natural
disasters under Public Law 84-99, which coversflood
control and coastal emergencies. Italso provides
emergency supporttoother agencies, particularly the
Federal Emergency Management Agency (FEMA),
under Public Law 93-288 (the Stafford Act) asamended.

Under Public Law 84-99, the Chief of Engineers,
actingfor the Secretary of the Army, isauthorized to
carryoutdisaster preparedness work; advance measures;
emergency operations such as flood fighting, rescue and
emergency relief activities; rehabilitation of flood
controlworks threatened or destroyed by flood; and
protection or repair of Federally authorized shore
protection works threatened or damaged by coastal
storms. Thisactalsoauthorizesthe Corpsto provide
emergency supplies of clean water in cases of drought
or contaminated water supply. After theimmediate
flooding has passed, the Corps provides temporary
constructionand repairstoessential public utilitiesand
facilitiesand emergency access for a 10-day period, at
the request of the governor and prior toa Presidential
Disaster Declaration.

Under the Stafford Actand the Federal Response
Plan, the Corps of Engineers, as designated by the
Departmentof Defense, is responsible for providing
publicworks and engineering supportinresponsetoa
mayjor disaster or catastrophicearthquake. Under this
plan, the Corps, incoordination with FEMA, will work
directlywith state authoritiesin providing temporary
repair and construction of roads, bridges, and utilities;
temporary shelter; debris removal and demolition; water
supply, etc. The Corpsisthelead Federal agency
tasked by FEMA to provide engineering, design,
construction and contract management in support of
recovery operations.

Civil Works Overview



CHAPTERTWO

HowProjectsArelnitiated

The Corpsof Engineersfunctionsasanengineer
consultantto Congress. Most Corpswater resource
projectsare developed under specificcongressional
authorization.

When local interests believe aneed exists for
constructionorimprovementofawater resource project,
they petition their representativesin Congress. The
senator or representative then requeststhe appropriate
congressional committee todirect the Corpstoconducta
studyandfurnisharecommendation.

Authority for astudy iseither by appropriate Senate or
House Committee Resolution or by Congressional Act.

Economicandengineeringsolutionstothe problemand
possibleimpacton theenvironmentare studied. In
making the study, public meetingsare held todetermine
thewishesof local interests.

Desiresoflocal interestsare fundamental notonly
because of construction effects on the local area, but
because the law (Public Law 99-662) requires local
intereststo provide real estate and/or financial participa-
tioninthe project.

Allinterested Federal and non-Federal agenciesare
contacted toobtain their views, avoid conflictwith their
programs,and, ifappropriate, toincorporate features of
their programsinto Corpsprojects. Thenallthedataare
analyzed andpotential alternativesevaluated under
criteriaspecified inthe Principleand Guidelines. The
study, withits recommendations, issubmitted to Congress
which may then authorize aproject. After beingautho-
rized, the projectstill requires congressional funding
before construction canbegin.

Some studies may be confined toasmallareawitha
comparatively simple solution. Other studies may involve
anurbanareaorcoveranentireriverbasinandrequire
detailed analyses of navigation, flood control, erosion
control, hurricane and flood protection, water supply,
water quality control, hydroelectric power, major
drainage, irrigation, recreationor other purposes that may
be deemed necessary to promote national welfare.

After Congress provides construction funds, the Corps
preparesplansandspecifications, awards contracts,and
supervisesconstruction. Completed projects may be
operated and maintained by the Corpsorthey maybe
transferred toanother agency or local interests.
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Continuing Authorities

Inaddition to majorwater resources development
projectsauthorized directly by Congress, the Corps may
constructsmall projectsand emergency work. Thiswork
is performed under special continuing authoritiesestab-
lished by Congress, withgeneral fundsappropriated
annually. The projectsare subject tothe same evaluation
criteriaand local cooperation requirementsascongres-
sionally authorized projects. The Chiefof Engineers,
under the direction of the Secretary of the Armyand
withoutfurther congressional authority, mayauthorizeand
constructthose small projects thatare completein
themselves and do notcommitthe United Statestoany
additional improvementtoensure successful operation.

SmallFlood Control Projects(Section 205, Flood
Control Actof1948,asamended). Smallflood control
projects notspecifically authorized by Congress may be
constructed under authority given the Chiefof Engineers.
The Federal share of such projects may notexceed
$5million. Thework mustbe acomplete solution to the
flood probleminvolved, soas not tocommitthe United
Statestoadditional improvementstoensure effective
operation.

SmallNavigationProjects(Section107,1960River
andHarbor Act,asamended). Thislegislationautho-
rizesthe Corpsof Engineersto constructsmallchannel
and harborimprovement projects not specifically
authorized by Congress. The Federal shareinsuch
projects may notexceed $4 million. These projects must
be complete inthemselves and notcommitthe United
Statestoanyadditional improvementtoensure successful
operation.

MitigationofShore DamageAttributableto
NavigationWorks(Section111,RiverandHarborAct
0f1968). Thisactauthorizesthe Corpstoinvestigate,
study, and construct projects for the prevention or
mitigation of shore damage attributable to Federal
navigationworks. Congressional authorizationisrequired
for construction of projectswhich exceed afirst cost of
$2million.

SmallBeach ErosionControl Projects(Section 103,
RiverandHarbor Actof1962,asamended). Small
beach restoration and protection projects not specifically
authorized by Congressare constructed under this
authority. The Federal share of the cost must not exceed



$2millionfor asingle project, and the project must notbe
dependentonadditional improvementsfor success.

SnaggingandClearing(Section2,Flood Control Act
0f1937,asamended by Section 208,1954 Flood Control
Act). The Corpsof Engineersisauthorized under thisact
toremove accumulated snagsand debris, alongwith
clearingand straighteningnavigable channels. Upto
$500,000canbeexpendedonanysingle tributary during
onefiscal year inthe interestof flood control. Each
project must constitute acomplete solution to the prob-
lem.

EmergencyBankProtection(Section14,Flood
Control Actof1946,asamended). Underthisactthe
Corpsof Engineersisauthorized to provide the repair,
restoration,and modification ofemergency streambank
andshoreline protection to preventdamagesto highways,
bridge approachesand other publicworks. The Corpsof
Engineersisauthorized tospend up to $500,000atasingle
locality.

Flood Fighting, Repair,and Rescue Work (Public
Law84-99,84th Congress). Thislawauthorizesthe
Corpsof Engineerstoengageinflood fightingand rescue
operationsandtorepair or restore any flood control work
threatened or destroyed by flood.

SnaggingandClearing(Section3ofPublicLaw14,
RiverandHarbor Actof1945). Thisactauthorizes
emergency work by the Corps of Engineerstoclearor
remove unreasonable obstructionsin navigable portions of
rivers, harborsand other waterwaysand tributariesinthe
interestofemergency navigation and flood control.

Natural Disaster Assistance (PublicLaw93-288,
93rd Congress). Under thislaw, the Corps of Engineers
isauthorized tocooperate with FEMA toprovide
assistancetostate and local governmentsindealingwith
natural disasters. Suchassistance includesworkessential
for the preservation and protection of life and property;
conductingdamage survey investigations; repairing,
restoringor replacing public road facilities; and providing
technical and engineeringservices. Thislawsupersedes
andincorporates provisionsof Public Law 606,
91stCongress,asamended.

SmallWater Resource DevelopmentProjects
(Section 201, Flood Control Actof1965). Thisspecial
authority can expedite the authorization of small projects.
Aresolution ofthe Committees on Public Works of the
Senate and/or House of Representatives can authorizea
projectdirectly, rather thanincluding the authorizationin
awater resources developmentbill. For such projects,
the Corpsisauthorized toconstruct, operate,and
maintain bothsingleand multipurpose projectsinvolving,
but not limited to navigation, flood control, and shore
protection. The estimated Federal first cost of these
projects mustbe lessthan $15 million.

Comprehensive PlanningCooperation(Section22of
PublicLaw93-251, Water Resources DevelopmentAct
of1974). Thisactauthorizesthe Secretary of the Army,
acting through the Chief of Engineers, to cooperate with
any state inthe preparation of comprehensive plansfor
the development, utilization and conservation of the water
andrelated resources ofdrainage basins located within
the boundariesof thatstate. The Secretary isalso
authorized tosubmitto Congress reportsand recommen-
dationsofappropriate Federal participationincarrying
outsuch plans. The Federal share insuchplansis limited
t0$300,000 annually inany onestate.

Shoreline ErosionControl Demonstration Actof
1974 (Section54 of PublicLaw93-251, Water Resources
Development Actof1974). Thisactprovidesforthe
establishmentofanational shoreline erosion control
developmentanddemonstrationprogram.

ColumbiaRiver TreatyFishing AccessSites(Public
Law100-581, Title IV,November 1988). The Secretary
ofthe Army isdirected toadminister and improve certain
sitestoprovide access for Indian treaty fishermen.
Implementation of this law requires the Secretary to
undertake awide range of land managementacquisition
anddevelopmentactions. Theseactionsaffectlandalong
Bonneville, The Dalles, and John Day poolson the
ColumbiaRiverinOregonand Washington. The law
directsthe Secretary to transfer these lands, following
their development, tothe Secretary of the Interior for
long-termmanagement for treaty fishinguse. The law
providesavehicle for the United States to satisfy its
commitmenttothe Indian tribeswhichexercise treaty
fishing rightsin the ColumbiaRiver and whose fishing
siteswere inundated by construction of Bonneville Dam.

Thehistory of this publiclaw may be interpreted as
providing that the specified fishing sitesare tobe
restricted for the use of the Treaty Tribes. Many of these
sitesarewithinoradjacenttopublic recreation areasthat
have existed for manyyears. Agreementhasbeen
reached with the Treaty Tribesconcerning public use of
therecreation areas affected by the law. During the
recreation season, the Treaty Tribeswill share the use of
theseareas. Further negotiationsare underway todeal
with the period of time which follows. Negotiationswill
addressuse and managementduring this periodandwill
lead todevelopment plansfor affected lands.
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CHAPTERTHREE

NorthPacificDivision

The missionofthe U.S. Army Corps of Engineers
(Corps) istoprovide quality, responsive engineering
service tothe nation. The Corps plans, designs, builds,
and operateswater resources and other civil works
projects; provides military construction for the Army
and Air Force; and provides design construction
managementsupportfor other Federal agencies.

The Corps’environmental work isextensiveand
includes ecosystem restoration across the nation; clean
up of toxic and hazardous wastes, and the permit
programwhich regulates the deposit of dredged andfill
material into navigable waterways and wetlands.

Inthe Civil Works Program, the Corps operates and
maintainsalmost 300 deep draft harbors, 75 hydro-
power projects, 275 locks, and 12,000 miles of
navigablewaterways. The 383 lakesand reservoirsand
8,500 miles of levees managed by the Corps prevented
$17billionindamagesin1994. Since 1928, over
$292billionindamages have been prevented. During
Fiscal Year 1995, the Corpsspent$414 milliononcivil

NorthPacificDivisionheadquarters, Portland,Oregon
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worksenvironmental activitiessuchas Everglades
restorationand regulatingwork inwetlands.

The Corpsownsand operates 24 percent of United
States hydropower capacity and in 1994 generated
68.2billion kilowatt-hours. The multipurpose
reservoirsand other facilities operated by the Corps
includes 4,329 recreation siteswhich hosted 385 million
visitsduring 1995.

The Corpsof Engineers haseight regional offices,
calleddivisions, throughout the United States. These
divisionsmanage Corpscivilworksactivities
accomplished by districtswhicharebasedonriver
basinsratherthanstate boundaries.

Inthe Pacific Northwestand Alaska, the Corps, North
Pacific Divisionin Portland, Oregon, directs thecivil
works activities of four district offices. The area of
responsibility of the three districtoffices located in
Portland, Oregon, and in Seattleand Walla Walla,
Washington, includesall or portions of the seven
western states located in the ColumbiaRiver Basin.




The fourth district office at Anchorage, Alaska, has
civilworks responsibility for the entire State.

With anareaof 880,000 square miles, the North
Pacific Division encompasses nearly one-fourth of the
total land area of the United States. With the vast
stretches of Alaskan shoreline, added to that of
Washingtonand Oregon, the North Pacific Division
includes more than 60 percentof the country’s tidal
coastline. Thoughvastinsize, the region’s population
representsabout5 percentof the national total.

The North Pacific Division headquartersprovides
guidance, oversight, and assistance toitsdistrictsto
assurethatthevarious water resources missionsare
accomplishedinthe Federal interestandtothe
satisfaction of customers. The Division headquartersalso
performsamajor regional interface role with Federal,
State, and local governmental interestsinthe
coordination of technical, policy,and budgetary matters
affecting the water resources of the Pacific Northwestand
Alaska.

Technical Support Services

Water Management Division

The Water Management Division is responsible for
managing the systemof Corpsreservoirsinthe
ColumbiaRiver Basin. Thisisaccomplished through
developing, coordinating,and implementing reservoir
operation planswhich balance the competingdemandsfor
water inthe basin. Because of the interconnectionwith
many non-Corps projects, thiseffortalsoencompasses
both Federal and non-Federal reservoirsinthebasin
ownedandoperated by various interests. Altogether,
some 75 projectsare involved.

The Reservoir Control Center inthe Water
Management Division manages the day-to-day regulation
ofthe projectsfor flood control, navigation, power
generation, recreation, fishandwildlife,and other
purposes. Utilizingweather, streamflow, and project
data, alongwith forecasts of future streamflowand
operational conditions, the Reservoir Control Center
developsregulation strategiesfor the systembasedon
operatingplans, thenissuesoperatinginstructionstothe
operatorsofthedams. Close coordination with agencies
and individuals affected by any operationisimportantto
ensurethat the best interests of the publicare being
served. Thecenter also requests releases fromthe
Canadianreservoirsunder the termsof the Columbia
River Treaty, discussed later in this section.

Other unitsinthe Water Management Division have
specialtiesin hydropower operations, planning, hydro-
power economics, flood control, water quality, and
river forecasting. They prepare studies thatestablish

long-term operating plansand reservoir operating
criteria,and make analysestoaddressoperating
concernssuchasfish survivaland mitigation. Aswiththe
day-to-day operations, extensive coordinationisalso
required for long-term planning. Thisincludesthe
Northwestelectrical utility industry, environmental
agencies, and other water resource agencies, often
throughestablished regional coordinating entities such
as the Northwest Power Pool, the Pacific Northwest
Coordination Agreement, the ColumbiaRiver Treaty,
and the ColumbiaRiver Water Management Group.

Another importantfunction of the Water Manage-
mentDivisionischairing the In-Season Technical
Management Team (TMT), an adaptive management
approach toimplementing special Federal Columbia/
Snake River systemoperations during the juvenile
salmon outmigration. The TMT iscomposed of Federal
managers from the National Marine Fisheries Service,
the Bureau of Reclamation, Bonneville Power Adminis-
tration, U.S. Fishand Wildlife Service, and the Corps.
Itmeetsat leastweekly during the migration season and
providesaforum to receive recommendations from the
Federalfisheriesagenciesaswell as State and tribal
fishery interests.

Stillanother function occurs during periods of high
runoff, during which the Water Management Division
ensuresthat the Corps’ responsibilities for flood control
inthe basinare being met. Italsoworkswith the
Bonneville Power Administration to manage the system
to maximize production of hydroelectric power for the
regionand, when possible, for exporttoother regions
in the West. When low runoffoccurs, the Water
Management Division’swork is often morecritical
since acareful balancing of all water uses is needed to
minimize adverse impactsassociated with drought
conditions.

Materials Laboratory

The Materials Laboratory, 15 miles east of Portland,
at Troutdale, Oregon, provides testing services for
Corpsinvestigations, design,and construction. Since it
begantestingin 1948, the laboratory has performed
studies on more than 50 major dams and powerhouses.

Three departments conduct tests on soil, rock,
concrete, paint, oil, asphalt, and other construction
materials. Theyalso provide technical advice on
construction material used for both civiland military
projects. The laboratory performs quality analyses for
potable water, pollution surveillance in riversand
reservoirs,and Environmental Protection Agency
guality assurance programs for chemical water analysis.

The laboratory notonly performs testing for districts
within the North Pacific Division, but also works for
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other governmentorganizationsand, whencommercial
facilitiesare notavailable, for private firms.

Hydroelectric Design Center

The Hydroelectric Design Center began with the
design of the first powerhouse at Bonneville Dam. The
initial units started generating power in June 1938.
With the forecast for development of the Columbia
River Basin and the consequent number of powerhouses
tobe designed, hydroelectric design for the North
Pacific Division was centralized in the Hydroelectric
Design Branch in1948. The center has since designed
32 major powerhouses.

In 1980, as partof acentralized design concept, the
Chiefof Engineersestablished the North Pacific
Divisions’'s Hydroelectric Design Center (HDC) as the
sole center of hydropower design expertise for the
Corps. Inaddition, the HDC is also responsible for the
design of large pumping stations. The center’s person-
nel performstructural, electrical, and mechanical
design for hydroelectric powerhouses, equipment
procurement, and preparation of construction plansand
specifications. Today, the bulk of their work goes
towards modernization and rehabilitation of the Corps'
aging hydroelectricfacilities.

Regional Issues

Comprehensive Basin Studies

The North Pacific Division has been responsible for
directingand overseeing basin-wide comprehensive
studies undertaken by the Corpsin the Pacific North-
westand Alaska. The Division office also coordinates
Corpsinputand involvementininteragency studies
under the direction of other agencies or states. At
present, the mostsignificant comprehensive basinwide
study isthe System Operation Review (SOR).

Asone of the most highly developed and complex
river systemsintheworld, the ColumbiaRiver System
servesabroad spectrum of users. Throughthe SOR,
the Corps, Bureau of Reclamation, and Bonneville Power
Administration have evaluated thissystemof Federal
projects—many of whichwere authorized or constructed
20or more years ago—todetermine how besttomeet
today’s needsand provide along-term strategy for system
operation.

The study team has produced an Environmental
Impact Statement (EIS) describing the expected effects
of alternative operation strategies for the Federal
hydropower systemon all uses. Many of the system
operatingstrategiesinthe SOR focus onanadromous
fishrecovery.
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The SOR goals are to provide:

=Acomprehensive review of Columbia River System
operationsincluding 14 major Federal projectson the
ColumbiaRiverand its major tributaries.

=Astrategy for future operationsin view of the
needsofallusers;and

=Supportfor afuture Federal decision on key power
agreements—the Pacific Northwest Coordination
Agreementand the Canadian Entitlement Allocation
Agreements.

Earlyinthe SOR, Endangered Species Act petitions
and listings of endangered and threatened salmon
species influenced the scope and direction of the
review. The preferred system operation strategy
alternative mirrors recommendations of the National
Marine Fisheries Service (NMFS)and the U.S. Fishand
Wildlife Service in their biological opinionsonsalmon
recoveryplans.

Lower Snake River Fish and Wildlife
Compensation Plan

The Lower Snake River Fish and Wildlife Compen-
sation Planwas authorized by the Water Resources
Development Actof 1976. The purpose of the planis
to mitigate losses caused to fishery resourcesand
wildlife habitatattributed to construction and operation
of the four lower Snake River lock and dam projects
(Ice Harbor, Lower Monumental, Little Goose, and
Lower Granite).

The compensation plan calls for construction of
10chinook salmon and steelhead trout hatcheriesin
Idaho, Oregon, and Washington that will provide
27 million juvenile fish. These fishwill be released
intothe Snake River drainage for migrationtothe
Pacific Ocean. Asreturning adults, these fishwill
provide both sportand commercial fishing opportunities
with more than 4 million pounds of fish going to the
commercial fisheries. Anestimated 132,000 adultfish
will returntothe project area of the lower Snake River
and provide approximately 689,000 additional angler
daysofsportfishing. Inaddition to the anadromous
fish, 93,000 pounds of trout will be reared and released
ineastern Washington and Idaho tributary streamsto
provide 45,000 additional angler days of sport fishing.

Initial project funding was received in fiscal year
1978. Total federal costs through September 1995 were
$214,292,000 for hatchery and off-projectfishand
wildlife habitat acquisition. The estimated total cost of
the compensation planis $232 million.

Hatcheriesand companionsatellite facilities
completed and operating in Idaho toenhance specified fish
arethefollowing: Clearwater Hatchery near Ahsahkafor
steelhead troutwith its Crooked River Satellite near



Grangeville, Red River Satellite near Elk City, and
Powell Satellite near Lolo (Montana) for spring chinook
salmon; Dworshak National Hatchery near Ahsahka for
springchinook salmon; Hagerman National Hatchery
near Hagerman for steelhead trout; Magic Valley
Hatchery near Buhlfor steelhead trout; McCall
Hatchery near McCall and its South Fork Satellite near
Cascade for summer chinook salmon; Sawtooth Hatchery
near Stanley and its East Fork Satellite near Clayton for
springchinook salmon; and Eagle Laboratory near Eagle.

Additionalfacilitiesare located in Oregon:
Lookingglass Creek Hatchery near Elginandits Imnaha
Satellite near Imnaha for spring chinook salmon;and
Irrigon Hatchery near Irrigon with its Wallowa Satellite
near Enterprise, Little Sheep Creek Satellite near
Joseph, and Big Canyon Satellite near Minam for
steelhead trout.

Washington locations are the following: Lyons
Ferry Hatchery near Starbuck for steelhead trout,
rainbow trout, and spring and fall chinook salmon;
Satellite facilitiesare at Dayton Pond and Curl Lake
near Dayton, and Cottonwood Creek near Anatone; and
Tucannon Hatchery near Dayton for rainbow troutand
spring chinook salmon.

The Compensation Plan authorized acquisition ofan
aggregate of lands in fee or easement for fisherman
access, wildlife habitat, and hunting access. Off-
project land acquisition is 100 percentcomplete. The
AhsahkaPublic Fishing Areahasbeen developed.
Development plansfor the Myrtle Beach and Magill
Public Fishingareas are scheduled for construction
during 1996. Hunting access development continues at
Windmill, Revere, Shumaker, Pintler Creek, Harstock,
Fisher Gulch,and Campbell.

Columbia River Treaty with Canada

The ColumbiaRiver Basin spansthe boundaries
between the United Statesand Canada. Toaddress
jurisdictional and operating problems, the United States
and Canadasignedthe ColumbiaRiver Treaty in 1961.
Itwas ratified by Canada 3 years later. The pact
provided for the construction of three dams in Canada
—Mica, Hugh Keenleyside and Duncan—and for
the United States to construct Libby Damon the
Kootenai River in Montana. The treaty provides that
15.5million acre-feet of storage space be allocated for
power production and 8.45 million acre-feet reserved
for flood control storage in Canadian reservoirs.

Thetreaty ensures Canadawill operate storage
featuresto provide downstream flood control and
optimum power generation in the Basin. Libby Dam
reservoir, Lake Koocanusa, extends 42 milesinto
British Columbia. Canadaassumedall costs of construc-

tionfor that partof the reservoir. All four of the projects
under the treaty are constructed andinoperation.

Inreturnfor constructingandoperating the three
Canadian projects, Canadawas paid aonetime, lump-
sum payment of $64.4 million for 50 percent of the
flood damages prevented in the United Statesduring the
60-year life of the treaty. Canadaalso receivesone half
of the power produced downstreaminthe United Statesas
aresultoftheadded Canadianstorage.

Canadasold its share of this power to the United
States for $254 million for a 30-year period. The
Columbia Storage Power Exchange (CSPE), anonprofit
United States corporation, was established for the
purchase. Power isdivided among41 publicand
private utilities. Participants’ shares range from 0.5 to
17.5percent. These power allocation agreements phase
outinstagesfrom 1998 through 2003. After 2003 the
United Statesisobligated to deliver this power to
Canada.

The Bonneville Power Administrator and the North
Pacific Division Engineer are designated by Presidential
Executive Order asthe United States Entity. The
British Columbia Hydroand Power Authority actsas
the Canadian Entity. Both have established operating
and hydrometerological committees todevelop and
implementoperating plansfor Canadian storage and to
collect real-time hydromet data needed to operate the
system.

Northwest Power Planning Council

In December 1980, Congress passed the Pacific
Northwest Electric Power Planning and Conservation
Actwhichestablished the Northwest Power Planning
Council. The Council iscomposed of two members
each from Idaho, Montana, Oregon, and Washington;
appointed by governors; and charged with preparing and
adopting aregional conservation and electric power
plan. The Council’scharter also puts fish and wildlife
considerationson anequitable basis with power plan-
ning and other purposes for which hydroelectric facili-
tieswere developed.

In December 1994, the Council passed amendments
toits Fish and Wildlife Plan which called upon the
region toimplementcertain actions for Columbiaand
Snake River salmon. Theamendments, called the
Strategy for Salmon, laid outanumber of actions for
the Corps, including operational changes to the hydro
system and physical changes to the dams. Many of
these actionsalsoappeared inaBiological Opinion
issuedinMarch 1995 by the NMFS under the Endangered
Species Act (ESA) concerning listed Snake River salmon
species. The Corps, while attempting to respond to
Council plans, hasalegal mandate tofulfill ESA

North Pacific Division 11



requirementsand hasplaced higher priorityonthe
measurescontained inthe Biological Opinion.

Anadromous Fish

The ColumbiaRiver Basin provides habitat for five
species of anadromous salmon and for steelhead.
Anadromousfish hatchinfreshwater riversand
tributaries, migrate toand mature inthe ocean,and
returntotheir place oforiginasadultstospawn. Salmon
generally live 2to 3yearsin the ocean before returning to
spawningareas.

Anumber of factors have contributed to the current
depressed state of salmon stocks in the Columbiaand
Snake River basins. Adverse effects of dams, logging,
mining, cattle grazing, and pollution on spawningand
rearing habitat; increased competition for food and the
spread of disease from hatchery stocks; dams that
impede the migration of salmon from their upriver
rearingareastothe oceanandasthey returnasadultsto
spawn; over harvesting— historically inthe 1800'sand
since then by incidental ocean take and sportand
commercial fishery in the Basin; poor ocean conditions
which have alsobrought coastal salmon and steelhead
stocks tosimilar levels of decline; all of these have
combined to lessen survival chances of the wild salmon
stocks.

Despite regional efforts to stop declines in numbers
of salmon and steelhead in the Columbia/Snake River
Basin, three species of salmon have been listed under
the ESA. Effective December 20,1991, the NMFS listed
Snake River sockeye salmon asendangered,; effective May
22,1992, Snake River spring/summer andfall chinook
salmonwere listed as threatened species. In August 1994,
inanemergency action, NMFS changed the statusof the
two listed chinook salmon species toendangered.

The Corps’eight hydroelectricdamson the lower
Columbiaand Snake Riversarewidely believedtobe a
major factor in the decline in the numbers of wild Snake
River salmon stocks. Besides physically impeding fish
migration, the damscreate reservoirs thatalter water
velocitiesand temperatures, interferingwith juvenile
migration patternsand improvingconditionsfor predators.

Adultfish laddershavebeen builtintoeach ofthe
eight lower Snake and Columbia River dams. These
allow adult fish to follow a series of graduated steps and
pools toscale the 100-foot-rise in elevation from the
tailrace to the forebay of the dams. The ladders have
proved effective.

Intheyearssince thedamshave beeninoperation,
many improvements have been madetojuvenilefish
passage routes at thedams. There are anumber ofways
for juvenile fish to pass the dams: over the spillways,
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throughthe juvenile bypass systems, in specially designed
barges,andthroughtheturbines.

Activities for Salmon

Under the Endangered Species Act, the Corps
prepares abiological assessment of the effectson listed
speciesof planned operation of the Federal Columbia
River power system. Following consultations between
NMFS and the Corps, NMFS issues a Biological
Opinion.

Inits March 2,1995, Biological Opinion for 1995
andfutureyears, NMFSfoundthat the planned
operation of the Federal ColumbiaRiver power system
would jeopardize the continued existence of the three
listed Snake River salmon species. Accordingly, the
Biological Opinion provided reasonable and prudent
alternative measurestoavoid jeopardy.

OnMarch 10,1995, Major General ErnestJ. Harrell,
Division Engineer for the North Pacific Division (retired
inJuly 1995), signed a record of decision documenting the
Corps’intenttoimplementthe measuresin the Biological
Opinion.

The Biological Opinion calls for avariety of actions
and studiesfor improving conditionsfor salmon
migration throughoutthe Columbiaand Snake River
system. During the 1995 operatingyear, the Corps
implemented operational measuressuchasflow
augmentation, spills, juvenilefish transport,and lowered
reservoir levels, ascontained in the Biological Opinion.
Atechnical managementteamofrepresentativesfrom
five federal agencies (the U.S. Fish and Wildlife Service,
NMFS, Bureau of Fisheries, Bonneville Power Adminis-
trationand the Corps) monitored river andfish conditions
and recommended adjustmentstooperationsduringthe
migrationseason.

Inaccordance with the Biological Opinion, extended
submerged screensare being installed in the existing
juvenilebypass systemsat Lower Granite and Little
Goose Damson the lower Snake River toincrease the
percentage of juvenile fish guided away from the
turbine intakes and up through the bypass channels.
These are expected to be in place in time for the 1996
juvenile fish migration season. Extended screen
installation is planned for McNary Dam by 1997 and at
John Day Dam by 1999 (both are on the lower
ColumbiaRiver).

Construction of aconventional juvenile bypasssystem
at Ice Harbor Dam on the lower Snake River isscheduled
tobecompletedin 1996. The Biological Opinion calls for
more juvenile fish barges tobe constructed andenlarged
exitstobeinstalled onexisting barges. Passive
Integrated Transponder (PIT) tag monitoringfacilitiesare



plannedforinstallationatJohn Day Damin 1997 and at
Bonneville Damby 1999.

For the long term, the NMFS Biological Opinion
callsforevaluation and implementation of further
improvementsto the existing fish bypass systems, as
well asastudy of alternative structural configurations at
thedamssuch as reservoir drawdowns and surface
bypasssystems. The Corpsisevaluating natural river
and spillway crest level drawdowns of the four lower
Snake River reservoirs—Lower Granite, Little Goose,
Lower Monumental, and Ice Harbor. The ideabehind
drawdowns is to increase the velocity of the river by
decreasing the cross-sectional size of the reservoirs.

Drawdown of the John Day pool to minimum
operating level during the juvenile fish migration season
and the study of aspill crest level drawdown at John
Day are also requested in the Biological Opinion.

Surface bypassisarelatively new technology that
holds promise of more efficiently and effectively
bypassing juvenile fish at the dams. Surface bypass
systemswould intercept the fish within the upper
portion of the water columnwhere they normally
migrate. Thereisapotential for reduced spill with
these systems. In 1995, the Corpsinstalled and tested
several types of guidance systems for surface bypass at
Ice Harbor and The Dalles Dams. Installationofa
prototype surface collector is planned at Lower Granite
Damfor 1996.

Other studies focus onimproved gas abatement
duringspill; refined turbine design to reduce turbulence
and negative pressures; and lightand sound generation,
aswellasphysical barriers, toguide fish.

Research efforts are continuing concurrently,
includingevaluationof in-river migration versus
transportof juvenilefish, study of juvenile fish survival
and travel time through the reservoirs, and various
aspects of fish behavior.

Long-Term Studies

The Corpscompleted Phase I of its System
Configuration Study (SCS). Thisstudyevaluated
alternative physical andstructural modifications that
could be made to the lower Columbiaand Snake River
projectstoimprove anadromous fish passage. Several
structural and operational modificationswill be
implemented and evaluated further onthe lower Snake
River damsunder SCSPhase I1. These modifications,
withimplementation timelines, have been incorporated
into NMFS'Biological Opinion. Thisdocumentaddresses
specificcriteriainregard to the operation of the Federal
ColumbiaRiver Power System since the listing of Snake
River sockeye, spring/summer chinook, and fall chinook
salmonasendangered under the ESA.

Measures tobe implemented include the following:
enlargejuvenile transportbarge exits onexisting barges
by 1997; acquireadditional transportbargestoprovide
direct-loading capability fromall transportfacilities
(maximum of ninebarges by 2001); overhaul the Lower
Granite juvenile fish facility by 1998; installation of
picketed lead fences inadultchannel entrancesto reduce
fallout rate; andfish ladder temperature control
mechanisms.

The other major portion of SCS Phase Il isthe Lower
Snake River Juvenile Migration Feasibility Study. This
isamultifaceted study that will evaluate the merits of
drawingdown the lower Snake River reservoirsandthe
utilization of new surface collection technology. Many
believe thatattemptingtoreturntherivertoamore
natural condition by increasing flows during the juvenile
outmigration time periodwill significantly increase
juvenilesurvival and hence recovery of the listed species.
Preliminary biological benefitand economic cost informa-
tionwillbe assembled thisyear and presented to NMFS
andtheregiontoassistindeterminingwhich, ifany,
specificdrawdown optionto pursue with detailed
engineeringanddesign. Constructionwould possibly
beginin2001. Ongoingand new researchwill be
conducted toaddress key uncertaintiesassociated with
in-river and reservoir mortality, predation, and transport
benefitsand impacts, suchasdelayed mortality and
homingimpactsonreturningadults.

Aprototype surface collector will be installed on
Lower Granite Damfor the spring 1996 juvenilefish
outmigration. Thisnew conceptand structure, the
designofwhich hasbeenadapted fromsimilar
structures utilized on some of the mid-Columbiadams,
holds promise for increasing the efficiency of intercepting
juvenilefish prior totheirentering thedam’sturbine
intakes. Continued testing of structureswill occur on
the lower Snake, mid-Columbia, and lower Columbia
damsthroughatleast 1999.

Thefinal feasibility report, whichwill be issuedin
1999, will presentacomprehensive analysis of surface
collectionand drawdown, as compared to the methods
currently utilized (with improvements that will have
beenimplemented by thattime) toaid in movingjuvenile
salmondownstream. The reportwill recommend imple-
menting the action, or combination of actions, showing the
greatest potential benefit to the ESA-listed species, in
consideration of overall biological and economic benefits,
costs,and impacts.

Pacific Salmon Coordination Office
Toincrease the Corps’responsivenesstosalmonissues

inthe region, aPacific Salmon Coordination Office was
established in North Pacific Division in November 1994.
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The Salmon Office focuseson internal coordinationon
salmonissues, aswell asimproved communicationand
coordinationwith regional state and Federal agencies,
tribes, organizations, andthegeneral public.

Theoffice provides oversightand strategic planning of
Corps'activitiestoensure timely completion of actions
andstudiesfor salmonrestoration.

Anadromous Fish Evaluation Program
(AFEP)

The Corpsrecently restructureditsresearch
program, formerly the Fish Passage Developmentand
Evaluation Program, toassure thatsalmonstudiesare
fully coordinated internally and with regional entities
and programs. These include the Pacific Salmon
Coordinating Committee (aregional Federal agency
team), NMFS Biological Opinion, Northwest Power
Planning Council’'s Fishand Wildlife Program, States,
andtribes. Research focusesonimproved fish passage
andsurvival through thedamsandreservoirs.

Under the newstructure, a Corps AFEP Coordination
Teamoverseesthe proaramandnrovidescommandand
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Office & Fish
Handling

Powerhouse

Raised Operating Gate

control, programmanagement, quality assurance,and
regional interface for allanadromousfish evaluations.

ATechnical Coordination Team provides aprocess for
interfacing with Federal and State fishery agencies,
tribes,and other interested parties toassure that they
have adequate opportunity for reviewandtoprovide
recommendationsthroughout the developmentand
implementation of AFEP studies. The teamwill also
coordinate scientific peer review of AFEP proposals, test
fishneeds, and study results.

Publication Available

Because of regional interestinactionstoaid the
migration of salmon and steelhead past the dams
operated by the Corps, apublication, Salmon Passage
Notes, is published several timesayear. Individuals
whowish to be on the mailing list should write to
Editor, Salmon Passage Notes, North Pacific Division,
U.S. Army Corpsof Engineers, Box 2870, Portland,
OR97208-2870. Alimited number of back issuesare
available.
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CHAPTERFOUR

MajorRiverBasins

Idahoisamountainousstatewithelevation
extremes. The highest pointinthe stateis MountBorah
at12,655feetinthe LostRiver Range. Inthe Clearwater
Valley near Lewiston, the lowestelevationis 728 feet.
Thereare22mountain rangesin Idaho. Mostimportant
aretheBitterroot, Lost River, Owyhee, Beaverhead,
Lemhi, Clearwater, Centennial,and Caribou ranges.
Hells Canyon, formed by the Snake River cutting through
the Seven DevilsRange between Idahoand Oregon, isthe
deepestand narrowest major gorge on the North American
continent. Thecanyonis more than 8,000 feetdeep. The
Clearwater Mountainsform the largestconcentrated
mountain range, extending 125 milesfromthe St. Joe
River south tothe Salmon River. The 14,000-square-mile
SnakeRiver plain, partof the Columbiaplateau, extends
inacrescentacross southern ldaho fromeast towest.
Most of the State’s land mass slopes to the west from the
high, centralwilderness mountainsand Continental Divide
inthe East.

The predominantriverinldahoisthe Snake River,
rising in Yellowstone National Park and flowing for
1,000 milesinanarc-like course through southern
Idaho. Importanttributariesare the Boise, Clearwater,
Salmon, Payette, Owyhee, Weiser, Big Wood, and
Bruneau Rivers. The southeast portion of the State
featuresthe Bear River, which flows south into the
Great Salt Lake. The Kootenaiand Clark Fork Rivers
in the north flow into the Columbia River. Associated
withthe Snake Riverinitscourse through southern
Idahois the Snake River Aquifer, one of the largestin
theworld.

Idaho has more than 2,000 lakes. Coeur d’Alene,
Pend Oreille,and Priest Lakesinthenortharethe
largest. Jackson Lake on the Snake River in Wyoming
was constructed primarily to provide irrigation water
for Idaho. The State’s largest man-made reservoir is
impounded by Dworshak Dam on the North Fork of the
Clearwater River. Dworshak Reservoiris53 miles
long, hasasurface areaof 17,090 acres, and stores
3,468,000 acre-feet of water when full.

Idaho's relatively high average temperature, about
46 degrees Fahrenheit, isdue to the nearness of the
Pacific Ocean, warm Chinook winds from the Columbia
Valley, and the Rocky Mountainsblocking cold
northeastwindsfrom Canada. Precipitation levelsvary
because of the topography. Inthe mountainous reachesof

the Clearwater, Payette, Boise, Salmon, and Priest River
basins, 40to 50 inches of water from rain and snowfall
annually. Inthearid plainsof southern Idaho, lessthan
10inchesof precipitationis recorded annually.

Idahohasbeendependentuponmining, lumberingand
irrigation farming foryears. The State produces more
than one-thirdofall silver mined inthe United States.
WorldWar Il military requirements accelerated the
State’'sgrowth with developmentofthe food processing
industry. Cropsinclude potatoes, wheat, apples, corn,
barley,and hops. Manufacturingissteadily increasing.

With winter sports becoming more popularinthe
nation, tourism has become amajor economic resource
for Idaho. Tourism now outranks miningindollar
revenue. Streams, lakes, mountains, and forests
provide fishing, camping, hunting, and boating sites.
Thenation’slargest elk herdsdraw huntersfromall
over theworld. Sun Valley attracts thousands of
visitors eachyear to its swimming and skiing facilities.

The Snake River Basin holds most of the State’s
population, reaffirming the importance of rivers to
populationdistribution. The 21 countiesbordering the
river hold 74 percent of the 1.5 million total population
of Idaho. Land areaof Idahois 52,910,000 acres,
generally equaling that of Great Britain. More than half
of the land isowned by the Federal Government.
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CHAPTERFIVE

SnhakeRIver MainStem

The Columbia-Snake Inland Waterway

Discovered by Captain RobertGrayin1792,the
ColumbiaRiver hasbeenacommercial waterway
sincetheearly 19th century. Furtradersofthe
Northwest Company, Astoria Pacific Fur Company,
andthe Hudson’sBay Company useditregularly.
Oceangoingvessels penetrated to Vancouver,
Washington, andalsoto Portland and Oregon City,
Oregon, viaatributary, the Willamette River. By the
mid-19th century, river steamerswere plying sections
of the Columbiaupstream from VVancouver, butrapids
blocked commerce intothe interior.

Wagon portageswere used atfirst, then railways,
until the Cascade Canal and Lockswere constructed
in 1896 by the Corps. Theold canal isnow under the
waters of the lake backed up by Bonneville Dam.

The Dalles-Celilo Canal, constructed in 1915, alsois
underwater, flooded when The Dalles Damwas
completed. When goldwasdiscoveredin ldahoin

1862, steamersbegan travelingfrom The Dalles, Oregon, on
the ColumbiaRiver to Lewiston, Idaho, onthe Snake River.
Theyoccasionally made tripsbeyond Lewistononthe
Clearwater River to the Orofinomines. Before construction
of Grand Coulee Dam, the upper Columbiawas navigablein
some seasonsto Kettle Falls, 700 miles above the mouth of
theriver.

The Columbia-Snake Inland Waterway nowextendsfrom
the Pacific Oceanto Lewiston, Idaho, adistance of 465 miles.
After travelingabout 145 miles upstream from the mouth of
the ColumbiaRiver, bargesencounter Bonneville Lockand
Dam. Fromthis point, the barges are lifted about 340 feet by
thefour ColumbiaRiver locks at Bonneville, The Dalles,
John Day, and McNary Dams and about 398 feet by the four
Snake River locks, atotal lift of 738 feet.

Bonneville Damwas the first of the multipurpose projects
authorized by Congressfor construction by the Corpsonthe
lower ColumbiaRiver. Itwasthefirstofaseriesofeight
locksand dams constructed between the Portland-Vancouver
areaand Lewiston. Barge navigation onthe Snake River to

Lower Granite Lockand Dam
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Lewiston became arealitywhenaseriesof four damswith
locks, originally authorized by Congressin 1945, were
completedin 1975. Thefourare Ice Harbor, Lower
Monumental, Little Goose and Lower Granite. Lower
Granite, thefarthestupstreamandabout 30 miles
downstream from Lewiston, started operationin1975. When
thereservoirfilled, anew, deepened, calm-water channel
was formedand Idahowas linked with the sea.

Shallow-draft, fast-water conditions continuefor
commercial navigationonthe Snake River above Lewiston to
JohnsonBar Landing in Hells Canyon.

Hells Canyon, Oxbow, and Brownlee Dams

Hells Canyon, Oxbow, and Brownlee Damswere
constructed and are operated underacommon Federal Power
Act license by the Idaho Power Company. Hells Canyon
Damisupstream of Johnson Bar at River Mile 247. Oxbow
DamisatRiver Mile273and Brownlee DamisatRiver
Mile 285, just downstream of the Powder River confluence.
Thethree-damcomplexisoperated asasystem primarily
for power production. Installed generating capacity is
941,900kilowatts.

Brownlee Dam isa400-foot-high rockfill structurewith a
total reservoir capacity at full pool 0f 1,420,062 acre-feet.
Thereservoir capacity issufficient to provide for multiple
projectuses, including hydropower, flood control, navigation,
recreation, andfisheries mitigation. Installed power
generating capacity is 360,400 kilowatts.

Oxbow Dam isa205-foot-high rockfill structure and Hells
Canyon Damisaconcrete, gravity structurewitha
maximum structural height of 320 feet. Installed power-
generating capacity at Oxbow Damis 190,000 kilowatts, and
the capacity at Hells Canyon Damis 391,500 kilowatts. Both
Oxbowand Hells Canyon Dams have minimal active storage
capacity and serve primarily tore-regulate power releases
fromupstreamgenerating capacities. Brownlee Damwas
completedin 1959, Oxbow Damwas completedin 1961, and
Hells Canyon Damwas completed in 1968.

The termsof the common Federal Power Act license
include provisions for downstream flood controland
navigation. Operating regulationsfor flood controland
navigationwereestablished by the WallaWalla Districtand
incorporated intoawater control manual for the Idaho Power
Company projects.

During spring runoff, upto 975,318 acre-feet of active
storage space ismade available in Brownlee Reservoir for
flood control regulation on the lower Snake and Columbia
Rivers. Flood control regulation iscoordinated with the
Corps Reservoir Control Center in Portland.

Thenavigation provisionsinthe license agreements
specify the minimum flows that must be maintained in the
Snake River reach below Johnson Bar. The minimum flows
benefitmail and freight deliveriesabove Asotin, Washington,
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and recreational usersin the Hells Canyon reach of the
SnakeRiver.

Idaho Power Company isamember of the Northwest
Power Pool, and the company also has made agreements
with the Bonneville Power Administration toprovide
special releases benefiting the Water Budget Fishery
Mitigation Programat Lower Granite Dam. Releases
for Water Budget purposesare coordinated with
releases from Dworshak Damand Reservoir.

Lower Granite Lock and Dam, Lower
Granite Lake

Lower Granite Lockand Dam, isthe farthest
upstream of the four locks and dams on the lower Snake
River below Lewiston, Idaho.

Theprojectwasauthorized by Congressin 1945 for
navigationand power generation. Other project
authorized purposesinclude recreation, irrigation,and
fishandwildlife. Thedam is 32 miles west of
Lewistonand 107.5milesupstream from the confluence
of the Snake and ColumbiaRivers.

Constructionstartedin 1965, and the lockand dam
becameoperational 10yearslater. Allgeneral
construction atthe dam itself, at the recreationsites,
andalongthe Lewiston levee systemwas completedin
1984.

Thedamhasastructural heightof 254 feetanda
hydraulic heightof 100 feet from normal tailwater to
normal high pool. Itstotal crestlengthis 3,200 feet.
Thecombined structure consistsofasingle-lift
navigation lock, spillway, powerhouse, non-overflow
sections,andadultand juvenilefishfacilities. Power
fromthefirstofthree 135,000-kilowatt, turbine-driven
generatorswenton-linein April 1975. Installation of
three additional unitsof equal capacity was completed
in 1978, bringing the total power plant capacity to
810,000 kilowatts.

Thereservoir facilities provide commercial
navigationto Clarkstonand Asotin, Washington,and
Lewiston, Idaho. Under power-generatingconditions,
thereservoir surface level varies between 733and
738 feetmean sealevel atthe confluence of the Snake
and Clearwater RiversatLewiston-Clarkston.

Lower Granite Lake extends 39 milesup the Snake
River from Lower Granite Dam to Asotin, Washington,
and 4.6 milesup the Clearwater River fromits
confluence with the Snake River at Lewiston. Much of
the lakeisinadeep gorge bounded by steep, rocky
slopesrisingupto 1,700 feet above the surface. Atfull
pool, the lake hasasurface areaof 8,900 acresand an
average widthof 2,000 feet.

Lower Granite Damisconsideredarun-of-the-river
dam, and only enough active storage capacity is



included in the lake design to provide ponding tosupport
daily power peakingoperations. The normal authorized
operating range isbetweenelevations 733and 738 feet
mean sea level at the confluence of the Snake and
Clearwater Rivers.

Lower Granite Lakewasfilledin February 1975,and
the navigation lock wentintooperationin Juneofthe
sameyear. Thelake providesaminimum 14-foot-deep
commercial navigation channel to the portsof Wilmaand
Clarkston inthe State of Washington and the Port of
Lewistoninthe State of Idaho.

Commerce through the Lower Granite navigation lock
totaled 2,414,283 tonsthrough calendaryear 1995.
Projectconstruction costs through September 1995 totaled
$374,836,315,and operationand maintenance costswere
$110,328,532. Thetotal national economicbenefit for
visitor spending at Lower Granite Lake in 1994 was
$106,438,000.

Through September 1995, the projectgenerated
51.39billion kilowatts of electricity. Revenuesfromthe
sale of power by Bonneville Power Administrationare
returnedtothe U.S. Treasurytorepay, withinterest,
construction costsaswell asoperationand maintenance
costs of the project.

Approximately $4,622,000in potential damages have
been prevented since the leveesbecame functional.

Recreation

Nine milesof leveeswere constructed along the banks
of the Snake and Clearwater rivers,encompassing
essentially the entire length of the waterfront of Lewiston
and north Lewiston. Thedesignincludedaseriesof
collector ponds and pumping plantsfor interior drainage.
Subsequently, the Corpsinitiated extensive landscape
architectural developmentofthe leveesasanational
pilot project for levee beautification efforts. Levee
beautificationwas intended asan integral feature ofthe
Lewiston Levees. Theworkincluded sculpturingthe
topography; developmentof pondsand lawns; treeand
shrubplantings; park furniture; interpretive displays; and
pavedtrails. Theareaisnowknownasthe Lewiston
LeveeParkway.

Apavedtrail extendingalong the levees and adjacent
portionsof project lands in both Washingtonand Idahowas
designated asthe Clearwater and Snake River National
Recreation Trail by the Secretary of the Interiorin 1988.
The 16-miletrail connectsseveral recreational areas
including the Lewiston Levee Parkway, Kiwanis Park,and
Hells Gate State Park. Itthencrossesthe Interstate
Bridge and passesthrough Swallows Park, endingatthe
boat ramp areanexttothe Lower Granite-Little Goose
resources office at Clarkston.

Inadditiontothe Lewiston Levee Parkway,
recreational opportunities can be found inthe Idaho
portion of the lake at Clearwater Park along the North
Lewiston Levee, aswell asseveral boat ramps, Hells
Gate State Park and North Lewiston Community Park.
Availableamenitiesinclude day use, campingareas,anda
marina. Additional recreational sitesareinthe
Washington portion of the project.

In 1995, more than 861,500 people visited the project
and lakesiderecreationareas.

Fish and Wildlife

Publiclands total about 9,000 acres. Of thistotal,
about200acres have beenclassified asintensively
managedwildlifeareas. Habitatdevelopmentisin
progressatanumber of sitesto replace habitatinundated
by the reservoir or destroyed by relocation of roads and
railroads. Habitatdevelopmentson projectlandsin Idaho
areatthe Goose Pasture Habitat Management Unitalong
the Clearwater River and the Hells Gate Habitat
ManagementUnitalongthe SnakeRiver.

Major improvementsincludeirrigation, treeandshrub
plantings, nestingareas, and food plots. Wildlife habitat
alsoisprotected and maintained where possible through-
outtherestofthe publiclands. Because of the steep and
rugged slopes near thereservoir, only arelatively small
land areaabove the lake level isavailable for recreational
accessor wildlife habitat development. (See discussion
onmanagementofwildlife landsunder the Lower Snake
River Fishand Wildlife Compensation Plan, Chapter 3.)

Theannual salmonandsteelhead runsupthe Snake
Riverand itstributariesareanimportantresource for the
Stateof Idaho.

Lower Granite Damincludesfacilities for both
juvenile (downstream migration)and adult (upstream
migration) fish passage. The adultfish passage facilities
consistofanauxiliary water supply systemand a series of
entrancesacross the downstream face of thedam
providingaccesstoan interior channel leadingtoafish
ladder. Thefish ladder providesaroute over thedamto
theupstream lake.

Thejuvenilefish passage facilities consist of submers-
ible traveling screens upstream of each power intake
whichdirectfishintoacollectionchannel. The juveniles
may then be routed into downstream collection facilities
or bypasseddirectly into the river below the dam. Atthe
collectionfacilities, the juvenilesaredistributed toeither
atanktruckorfish barge for transportbelow Bonneville
Damas partofthe CorpsJuvenile Fish Transportation
Program. Juvenile springchinook salmonandsteelhead
troutare sampled and tagged for research and monitoring.
Modificationsto the fish passage facilitiesare made
almostyearly inorder toimprove bypassefficiency.
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Asignificantimprovementto collection efficiency was
accomplishedin 1989 by raising the emergency head gates
inthe AandBslotsofall units. Apermanentgate-raise
conditionwascompletedin 1992. Extended-lengthscreens
will further improve guidance with installation scheduled
for 1996.

Improved anadromousfish runsaredue, inpart, to
improvedfishbypassfacilitiesat the dams, new hatchery
construction, and the Corps’ Juvenile Fish Transportation
Program. In1982, about 1,942,000 juvenile fishwere
collected at Lower Granite Dam. Ofthisnumber,
1,852,000weretransported downstream. In1995,
collectionhad swelledt09,733,497 migrantswith almost
allfish, 9,051,299, transported. In1994,5,077 spring
chinook (spring/summer)salmonand47,550steelhead
troutreturnedtoupstreamspawninggroundsor their
hatcheriesoforiginviaaproject fish ladder.

Sedimentaccumulationin Lower Granite Lakehasand
continuesto reduce the designed capability of the
Lewiston Levee system for flood protection and impact
authorized navigation. Interimdredging hasstabilized the
flood protection problem since 1986, butalong-term
solutionisneeded.

Sedimentationwasconsidered during the Lewiston
Leveedesign, butadecisiononalong-term solutionwas
delayedfor lack of data until after levee construction.
Preliminary studiescompleted in 1984 led tointerim
dredgingandtodetailed studies toidentify along-term
plan. Dredging was done for interim flood control in

1986,1988, 1989, and 1992 and for navigation from
1982-84andin1987.

The proposed feasibility study will seek the least cost,
mostenvironmentally sound method of regainingand
maintainingadequate flood protection and navigation for
thefuture. Alternativesinclude dredging (withon-landor
in-water disposal), levee modifications, instream
structures, land treatment, and reservoir operation
changes.

Duetothesensitive nature of theaquaticenvironment
inLower Granite Lake, anadvisory interagency working
groupwasformed. Theresultingagency concurrencewith
in-water placementofsedimenton atestbasisin lieu of
uplanddisposal was asignificantadvance. Amulti-
year prototype, in-water placementof sedimentwith
environmental monitoring isthe key elementof thisstudy.
Threesitesweredeveloped and monitored: anupland
bench, anexposedisland, and adeep-water site. Itis
hoped these testswill lead to agency acceptance of
in-water placementasalong-termsolution. Agenciesare
primarily concerned aboutthe effect of relocating
sedimentsonanadromousfish. Thefinaland most
important phase of the prototype testinvolving deep-water
placementwas postponedin 1990and 1991 due to lack of
fundsforinterimdredging. Thethirdyear of the disposal
testwascompletedin 1992. The 1992 dredgingevent
placed the lastsedimentsin-water for biological testing.
Biological monitoring has continued annually since 1986
andwascompletedin1994.

LewistonBridgeandLevees
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Adraftreporthasbeenreceived fromthe
University of Idahoon the biological impacts of
in-water disposal of sediments. Thefinal reportis
pending.

Thefinal phase of the feasibility study is projected
torestartinfiscal year 1997 and isanticipated to
extendover athree-year period. The study will
evaluatealternativesincluding raising theexisting
leveestovarious heights, incombinationwith
dredging, using both in-water and on-land disposal
methods. Thedraftfeasibility reportand
environmental impactstatementaretentatively
scheduled for completioninfiscal year 1999.

Lewiston-Clarkston Bridge

Lower Granite Lockand Dambacked up water to
the Lewiston-Clarkstonarea, providing slackwater
navigationand increased commercial trafficinthat
areaofthe Snake River. With increased navigation,
greater use of the lift span on the existing bridge over
the Snake River between the twocities caused
frequentinterruptionsto heavy vehicle trafficand
vital intercity medical, police, and fire services.

Anew high-level bridge upstream of the existing
bridge wasauthorized inthe Water Resources
Development Actof1976. The bridge was essentially
completed and opened totrafficin 1984. Federal
construction costson the project through September
1988were $21,660,832.

WallaWallaDistrictand the contractor,
T.Y.LinnInternational, received anational
“Excellence in Highway Design”award in 1987 from
the Federal Highway Administration for designand
construction of the bridge.

Navigation - Lewiston to Johnson Bar
Landing

Congressauthorized work by the Corpsonthe
92-milereachofthe Snake River between Lewiston
andJohnsonBar Landingin1902andagainin1910
and 1935. Bouldersandother obstructionswere
removed fromthechannel. In 1949, awingdamwas
constructed from the bank intothe streamto provide
greater depth over Temperance Creek Rapids, about
8milesdownstream from Johnson Bar.

The 92-mile reach of the Snake River from
Lewistonupstream tothe Johnson Bar Landingisthe
primary meansof access for many Hells Canyon
residents. Commercial jetboatsoperatingonthe
waterway regularly provide mail serviceand
cargotransport. Inaddition, numerousoperators
offer recreational white water excursions.

Pleasureboating, fishing, and raftingareimportantusesby
privateindividuals. In 1995, boatersspentmorethan
52,723 recreationdaysontheriver.

The Snake River providesaccessand mail service to
canyonresidents. River launchestransportanimalfeed,
household goods, and groceries upstreamandwaool and other
miscellaneous cargodownstream. Nearly 4,000 personsare
transportedannually into the canyon reach onsight-seeing
expeditions.

The Hells Canyon reach of the Snake River isconsidered
navigable under termsof the Riversand Harbors Act of 1899.
Beginningin 1902, the Corps undertook projectstoimprove the
waterway. These ranged fromremoval of various obstructions
inthe navigationchannel toinstallation of navigation markers
alongthe canyonwalls.

Constructionontheupstream ldaho Power Company
hydropower projects, Hells Canyon Dam, Oxbow Dam, and
Brownlee Damwascompletedin 1968. The Federal Energy
Regulatory Commission (since replaced by the Federal Power
Commission) licenses for the Idaho Power Company projects
specify minimum releases fromHells Canyon Dam to
maintainnavigationinthe downstreamwaterway. The
licenses also specify amaximum rate of change inthe
releases.

Termsofthe licenses regarding navigation and flood
controlareadministered by the Corps. The Corpshasgranted
exceptionstothe minimum release restrictionsinextremely
low-flowyearssuchas 1988, butagreementswere reached
with Idaho Power toconfigure remaining releasestominimize
theimpactonmail service and private and commercial
boatinginterests. Inareview of Federal Energy Regulatory
Commission licenses, the Federal Power Commission decided
nottomake any changesinthe minimumrelease requirements.

Blackfoot Area Levees

The projectprovides bank protectionatacritical location
alongthe left bank of the Snake River about 7 miles southwest
of Blackfoot, Idaho. The project preventsapotential
breakthroughofthe Snake River acrossirrigated farmlands
into the Blackfoot River. The workwascompleted in 1958 at
aFederal costof$43,000. Through 1995, the Blackfoot Area
Leveesonthe Snake River have prevented $53,196,000inflood
damagessinceconstruction.

Shelley Area Revetment

Improvementsconsistofbank sloping reinforced with
dumpedstone revetmentsalong the leftbank of the Snake
River about4 miles downstreamfrom Shelley. The project
provides protection for the Firth, Idaho, reach againsta
breakthrough by the Snake River intoafeeder canal of the
Blackfoot Irrigation District. Italsopreventsdamagetothe
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canalandsurroundingagriculturalareas. Through 1995,
the revetmenthasprevented $5,168,000inflood damages.

Heise Area Levees

Thecompleted project consists of channel clearing,
alignmentchanges, levee construction,andbank
protectionalonga22-milereach of the Snake River
between Heise and the mouth of Henrys Forkineastern
Idaho. The leveeswill containriver discharges of up to
33,000 cubicfeet per second and prevent floodingand
erosiondamage primarilyonirrigated farmland.

The projectwas completed in 1954 at a Federal cost of
$1,576,000. Since then, $9,539,000 in flood damages have
beenprevented through 1995.

Heise-Roberts Levee Extension

Thisproject provides protection along the Snake
River between Henrys Forkand Roberts, Idaho, and
was an extension of the upstream flood control work.
Improvementsinclude channel clearing, rectification,
levees, andbank protection.

Theproject provides protection against flood damage
tolands used for row cropsandgeneral irrigated farming.

The projectwas completed in 1968, ata Federal
costof $3,403,000. Since completion, flood damages
amountingto$16,782,000 have beenprevented
through1995.

Jackson-Palisades Project

Twoupstream reservoir projectsoperated by the
BureauofReclamationare regulatedasasystemduring
the spring runoff period to provide additional flood
protectiontothe Heise area. PalisadesDamisa
270-foot-high, compacted earthfill structure on the Snake
River 7 milesupstream from the town of Irwin. Itwas
completedin 1957 with an active reservoir capacity of
1.2million acre-feet. The length of thedamis 2,100 feet.

Jackson Dam, in Wyoming, isa 70-foot-high concrete
gravity damwith earthembankmentwings. Itwas
constructed instages, beginningin1907. Thecurrent
active reservoir capacity of 847,000 acre-feet was reached
with additions tothe damin 1919. Restrictionson theuse
ofthe active capacity of the reservoir were imposed in
1978 duetoconcernsover the seismicstability of the
earthfillembankment. Therestrictionswere removedin
1988, following the completion of major improvements to
both the earthfillembankmentand the concrete spillway
section.

Flood control regulations of the Jackson-Palisades
systemare stipulated under provisions of Section 7 of the
Flood Control Actof1944. Flood control regulationis
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coordinated with the Corpsof Engineers,andthe
operation policiesare incorporated into the Water Control
Manual for the two projects. Storage space of up to
1.4millionacre-feetin Palisades Reservoir and Jackson
Lake ismade available onaforecastbasisduring the
spring runofffor flood control downstream to American
Falls Reservoir.

Releasesat the two projects are scheduled toevacuate
andrefill reservoir space without exceeding 20,000 cubic
feet per second at the Heise gauging station, asfar as
practicable. Extraordinarily largefloods are regulated
with the intent of not exceeding 30,000 cubic feet per
second atthe Heise gauge.

Atothertimesoftheyear, the Jacksonand Palisades
projectsare operated primarily to provide irrigation water
to Idaho. Palisades Dam also has a power generation
plantwithinstalled capacity of 114,000 kilowatts. The
power plantunderwentmodificationsin 1990 tofurther
increase itscapacity. Power generationisincidental to
bothflood control regulationand irrigation releases.

Before construction of Palisades Dam, discharges from
Jackson Lakewere reducedtozeroduringautumnand
winter toconserve water suppliesforirrigation. During
thespring, sustained highreleasesaggravatedbank
erosion problems. The coordinated operation of the two
projects now resultsinamuch smoother release pattern,
eliminating most ofthe previous problems. Minimum
streamflows are scheduled from both projects to benefit
recreation such asraftersandfishandwildlife, while
continuing tomeetirrigation contractsand municipal flow
rightsatthe Idaho Falls Hydroelectric Plant.

Jackson Lake is notoperated to reduce flooding below
the town of Heise. With Palisades Dam in place, the
Bureau of Reclamationisable tomeetirrigation and flood
control requirementsand maintain minimumstreamflows
toprotectfish habitatand meet municipal flow rights at
the Idaho FallsHydroelectric Plant.

Fly-fishing float tripsand recreational rafting have
become popular onall reaches of the Snake River above
Idaho Falls. Snowmobilingandice fishing are popular
winter sportson the lake and projectlands behind
Palisades Dam. Waterfowl nestingand hatchingalong the
Snake River downstream of Palisades Damalso have been
enhanced by stabilized river flowsand riverine conditions.
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CHAPTERSIX

PalouseRiIverBasin

Basin Studies
(Walla Walla District)

The Palouse River Basin Studywasauthorizedin 1949
by resolutions of the House and Senate committeeson
PublicWorks. The study hasbeen confined principally to
the upper basin above Colfax, Washington.

The Palouse River originates in the mountains of
northwestern ldaho and flows westand southwest to
itsconfluence with the Snake River. Itdrainsabout
2,800 square milesof northwestern Idahoand eastern
Washington. Flood damages come from snowmeltor
heavy rainsinthe Potlatch and Moscow, Idaho, areas.

Previouscomprehensive studies of the basin considered
water quality control, flood control, irrigation, erosion
and sedimentcontrol, municipal water supply, fishand
wildlifeenhancement, and recreation. Coordinationwas
conductedwiththe U.S. Bureau of Reclamation, Environ-
mental Protection Agency, Soil Conservation Service,
Bureau of Outdoor Recreation, U.S. Forest Service,and
fishandwildlifeagencies.

The Pullman-Moscow Water Resources Committee
was formed in 1966. Itwas started againin 1987 to
investigate asource of supplemental municipal water
supply. Currently, itmonitorsgroundwater levelsand
usage and promoteswater conservation and research.

o - -
e ’

PaloUseRiver

Committee participantsincluded thecities of Moscowand
Pullman, Washington State UniversityatPullman,
University of Idaho at Moscow, and the counties of
Whitmanand Latah. Paststudiesinvestigating

municipal water supply alternativesindicated the
possibility of multipurpose developmenton the North Fork
ofthe Palouse River with transfer of water viaapipeline
tothe Pullman-Moscowarea.

The Palouse River Basin Studywas resumed in April
1988withemphasisonflood protectionand supplemental
water supply needs inthe Moscow-Pullman area. Benefits
duetohydropower production, water-based recreation,
water quality enhancement, and streamflowmaintenance
alsowereconsidered.

Adraftreconnaissance reportwas publishedin March
1989. Thereportconsideredavariety ofalternatives
ranging fromupstream storage damstowater supply
pipelinesfromvarioussources. Itappearsthatpumping
water from the Snake River is the least-cost plan for
meeting thewater supply needs, butanupstream,
multipurpose reservoiratthe Lairdsitealsoappears
feasible. Currently, nolocal sponsor is prepared topursue
feasibility studies, and no further study by the Corpsis
recommendedatthistime.
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CHAPTERSEVEN

ClearwaterRIiverBasin

Basin Studies
(Walla Walla District)

The Clearwater River Basin Study included
investigations of potential storage developmentsonthe
Northand South Forks of the Clearwater Riverandon
othertributaries.

Several potential power siteswere identified on the
South Fork thatcould be developed to help meet the
region’sgrowing need forenergy.

In1988, itwas concluded that hydropower generation
alonewould notjustify Corps participationinsite
development, butinvestigationsalsoconsidered
opportunitiestoreduce flood damagesand augment
streamflowstoassistanadromousfish. Itwasconcluded
that none of the dam sites were economically feasible.

Emergency leveeand channelimprovementwork has
beenaccomplished atvarioustimesthroughoutthe basin.
Corps projectswere builton Mission Creek near the
St. Joseph Children’sHome, Lapwai Creek at Culdesac,
Cottonwood Creek at Sweetwater,and Big Canyon Creek
atPeck.

Revetted leveeswere constructed in 1949 along the
rightbank of the Clearwater River near Orofinoand up
therightbankof Orofino Creek. Inaddition, channel
improvementswere accomplished atvarioustimesunder
emergency authorities. The Orofino Creek flood potential
wasdefined ina1972report, but reconnaissance reports
in1962,1968,and 1974 concluded thatfurther structural
measures, including levees, flood walls, upstream storage,
andchannel improvementswere noteconomically
feasible.

Mission Creek

Aleveewasconstructed along the rightbankand the
channelwasenlarged near the St. Joseph Children’s
Home, 20 miles southeast of Lewiston. Constructionwas
authorized by the Office of the Chief of Engineersunder
the authority of the Flood Control Act of 1956 (Public
Law84-685). The projectwascompletedin1965ata
Federal costof $55,000.

Damages prevented by the projectare unavailable
since nogauge isavailable todetermine flows applicable
tothissite.

Lapwai Creek, Culdesac

The Lapwai Creek projectwasauthorized by the
Office of the Chiefof Engineersunder the authority of the
Flood Control Actof 1962 (Public Law87-874). The
projectconsistsofalevee, riprap,and channel enlarging
and realignmentthrough thevillage of Culdesacto prevent
damagestohomes, streets, bridges, business properties,
andthewater system. Constructionwascompletedin
1971 ataFederal costof $177,000. The projecthas
prevented $493,000 inflood damagesthrough 1995.

Potlatch River, Kendrick

Constructionof arevetted levee along the right bank of
the Potlatch River through aportion of the village of
Kendrick was authorized by the Flood Control Act of
1950. The projectwascompletedin 1959 ata Federal
costof$60,000. Thisimprovement provides protection
againstoverbankflowand inundation of the business
districtand other sections of the town. Past floods caused
extensive damage and loss of human life. Damages
prevented by the projectare unavailable since nogaugeis
available todetermine flows applicable to thissite.

Bear Creek, Kendrick

Constructionofflood controlimprovementsalong the
leftbank of Bear Creek was authorized by the Office of
the Chief of Engineersunder the authority of the Flood
Control Actof 1962 (Public Law 87-874). Thechannel
wasimproved and arevetted levee constructed to protect
private dwellingsand property of the Kendrick
Consolidated School District. Constructionwas com-
pletedin 1969 ata Federal cost of $134,000. Damages
prevented by the projectare unavailable since nogauge
isavailabletodetermineflowsapplicable to thissite.

Dworshak Dam and Reservoir

Dworshak Dam and Reservoir isin the Clearwater
River Basin of northern Idahoalong the North Fork of the
Clearwater River. The headwatersofthe North Fork
originate inthe Bitterroot Mountains.

The North Fork of the Clearwater River isamajor
flood-producing stream, and the Dworshak projectisan
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importantunitinthe ColumbiaBasinflood control
system. Inadditiontoflood control, Dworshak generates
electrical power, and the reservoir's 53-mile length
providesnavigation benefitsthrough transportationsavings
formovement of marketable logs from the foresttoa
log-handlingfacility atthe dam.

Thedamisonthe North Fork Clearwater River,

1.9 milesaboveitsconfluence with the Clearwater River.
Ithasamaximumstructural heightof 717 feetand acrest
length of 3,287 feet.

Constructionofthe projectstartedin1963,and it
became operational for flood control in 1972. Flood
damagesdownstream preventedsince thenhaveamounted
t0$737,000through 1995.

Itisthe higheststraight-axisconcretegravitydamin
the Western Hemisphereandthe 22nd highestdaminthe
world. Only two other damsin the United States exceed
itsheight.

Atnormal full pool elevation of 1,600 feet mean sea
level, Dworshak Reservoir is53 mileslong, has 184 miles
of shoreline, and coversanareaof 19,824 acres. Total
storage capacity is 3,453,000 acre-feet, ofwhich
2,000,000 acre-feetareallocated to jointuse (active
storage) purposes.

Theactive storage spaceis regulated according to
guidelines specified in the “Water Control Manual for
Dworshak Damand Reservoir.” Ingeneral, the reservoir
islowered during thefallandwinter andrefilled during
the spring runoff consistentwith the primary purpose of
flood control.

Dworshak Reservoirisalsobeingused toprovide
downstreamwater for flowaugmentationtoimprovefish
migrationasrequired throughthe Endangered Species
Act. The Biological Opinioncriteriaas defined by the

National Marine Fisheries Service (NMFS) isbeing used
toguide the timingand amountofwater used for
augmentation.

Water quality at the Dworshak Reservoir isconsidered
excellent. Concentrationsof suspended solidsare lowand
sedimentation inthe reservoirisminimal. Water is
released from the reservoir through multilevel gatesat the
powerhouse intakes. The temperature of water tobe
released from the reservoir can bevaried by selecting
thedepthatwhichreleaseoccurs. By thismeans,
downstreamwater temperatures mostsuitablefor fish
productionat the Dworshak National Fish Hatcheryand
the Clearwater Fish Hatchery canbe provided.

Initial power installation consists of two
90,000 kilowatt unitsand one 220,000 kilowatt unitfora
total installed capacity of 400,000 kilowatts. Thethree
existingunitscameon-linein 1973. Space isavailable for
three additional 220,000 kilowatt unitsfor increased
power-peaking capability.

Astudy investigating the feasibility ofaddingaunit
was placed inan “inactive” statusin 1981 whenlocal
oppositiondeveloped and the Governor of Idahowithdrew
Statesupport.

All projectlands have been acquired except those
required to replace the loss of wildlife browse areas from
inundation by the reservoir. Wildlife habitatbrowse
developmentcontinueson projectlands toprovide winter
browseforelkanddeer.

Total Federal expendituresthrough September 1995
havebeen $329,528,296 for constructionand $119,488,487
foroperationand maintenance. Through September 1995,
the projectgenerated 36.53billion kilowatt-hours of
electrical energy. Average annual revenuesare about
$39 million. Revenues from the sale of power by
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Bonneville Power Administrationarereturnedtothe

U.S. Treasurytorepay, with interest, construction costs
aswell asoperation and maintenance costs of the project.
Thetotal national economic benefit for visitor spending at
Dworshak Reservoirin 1994 was $9,521,000.

Recreation

Atfull pool, Dworshak Reservoir offers avariety of
recreational opportunities, including canoeing, sailing,
motor boating, water skiing, fishing, and sight-seeing.
Withinthe 30,000 acres of publiclandsaround the
reservoir, the Corps provides numerousopportunities for
developed and primitive camping, picnicking, hiking,and
hunting.

Dworshak State Park (formerly Freeman Creek)and
Dent Acres are two major developed areaswith recre-
ational facilities, including campgrounds, shelters,
swimmingbeaches, hikingtrails,and day use areas.
Agroupcampwascompletedin 1987 andopenedinthe
springof 1988. Thisareaprovides sleeping cabins,
restroomswith showers, and alodge with commercial
kitchenfacilities.

In1989, the Idaho State L egislature appropriated funds
tothe Idaho State Department of Parks and Recreation to
operate Dworshak State Park. The Corpsapproveda
leaseagreementJune 12,1989.

Boatlaunchingrampsareavailableatall reservoir
recreation sitesaccessible by road.

In 1995, new docks and a fueling facility were con-
structed atthe Big Eddy Marina, replacing the facilities
damagedina1992windstorm. The replacementfacilities
willaccommodate 98 vessels.

The Visitor Center at the top of Dworshak Dam
providesinformative slide programsanddisplays. Guided
toursof the dam and powerhouse startat the Visitor
Center. More than 125,800 visitation dayswere credited
totheprojectanditsrecreationareasin1995.

Dworshak Fish and Wildlife
Compensation

The North Fork of the Clearwater River has
historically supported large runsof steelhead troutand
lesser runsofchinook salmon.

In1910, Washington Water Power Company
constructed adamon the Clearwater River thatblocked
chinooksalmonruns.

Fishladderswereinadequate during timeswhenthe
salmonmigrated upstream, although theyworkedfairly
well for steelhead trout. Inthe 1960's, the U.S. Fishand
Wildlife Service (USFWS) constructed Kooskia National
Fish Hatcheryto help restore the chinook salmon runs.

Bytheearly1970's,only 1,000to 1,750 chinook salmon
migrated upstream over the Washington Water Power
Dam peryear.

When Lower Granite Damwas nearing completion,a
decisionwas made to remove the Washington Water
Power Dam. Itwasremovedin1974. Aspartofthe
Lower Snake River Fish and Wildlife Compensation Plan
(please see Chapter 3), spring chinook salmonand
steelhead troutrunsare toberestored in the Clearwater
River.

Intheearly 1980's, facilities to produce 70,000 pounds
of spring chinook salmon (1.8 million fish) were added at
Dworshak National Fish Hatchery. Thishatchery
providescompensation for Dworshak Damand Reservoir
onthe North Forkofthe Clearwater River.

Construction of Dworshak Dam and Reservoir also
blocked fisheries access to the North Fork of the
Clearwater River. Dworshak National Fish Hatchery,
thelargest steelhead trout hatchery intheworld, was
constructed by the Corps to mitigate fishery losses. The
hatcheryispresently producing2.3million steelhead trout
annually. Thesteelhead smoltsarereleased inthe middle
or South Fork of the Clearwater River.

Clearwater Fish Hatcherywascompletedin 1992,
addinganother 91,300 poundsof spring chinook salmon
productioninadditionto 350,000 poundsof steelhead trout
inthe Clearwater Basin.

The hatcherywater supply (from Dworshak Reservoir)
contractwascompletedin1992.

Since operation of Dworshak National Fish Hatchery
beganin 1970, the facility has experiencedfishculture
problemsbecause of the softwater usedin rearing.
Addition of appropriate mineral ionsduringcritical
rearing periods solved most of the problems.

Because of fish production losses due todisease,
Dworshak isunable toaccomplishitsintended levels of
mitigation without the use of other fish rearing facilities.
In 1982, Infectious Hematopoietic Necrosis (IHN) began
tocause severe lossesin steelhead trout production at
Dworshak. The IHN at Dworshak, subsequently identified
asthe“Dworshak” strain of IHN, has persisted to date
and hasresulted inanaccumulative total loss in excess of
14 million, or 67 percent, of the steelhead fry inthe
nursery (asof 1990). Yearly losses have ranged from
251098 percent, totaling 19.5 million fish fromaninitial
42 .5millioneyed eggs. Another 8.6 million eggsfrom
positive (infected) IHN parents have beendestroyed. Itis
strongly suspected that the hatcherybecomescontaminated
with IHN when contaminated water ispumped intothe
hatchery; thewater havingbeen contaminated from IHN-
infected fish inthe river ator above the main pump
intake.

Inanefforttomanage around the IHN diseaseand
meet Dworshak’s mitigation goals, alarge portion of
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Dworshak’ssteelhead trout hasbeen transferredto
KooskiaNational Fish Hatchery (Kooskia) and to
Hagerman National Fish Hatchery (Hagerman)forearly
rearing purposes. Thesefishare returnedto Dworshak
for subsequentrearing. The use of Kooskiabeganin1982,
following the initial outbreak of IHN at Dworshak. The
use of Hagermanbegan in 1988, followingan IHN
outbreakin Dworshak steelhead troutbeing reared at
Kooskia. The Dworshak steelhead trout supportprograms
at Kooskiaand Hagermanwere intended tobe temporary
measures until apermanentsolutionto Dworshak prob-
lemscould be implemented. However, the ongoing
disease problemat Dworshak hasrequired the continued
use of these programs. The use of Kooskiaand Hagerman
for supportof Dworshak has been at the expense of other
programsthatcould be putinuse at Kooskiaand
Hagerman. The USFWS estimates the annual value of
these programsto be $488,000.

The April 1990discovery of the “chinook” or “Lyons
Ferry” strain of IHN in Dworshak chinook smolts has
seriousand far-reaching implications. Thisstrainof IHN,
which primarily affects chinook salmon, has caused
significantmortalitiesatother hatcheries. Combined
with the currentlossesinchinook salmon production from
bacterial kidney disease, production losses due tochinook
IHN would seriously impact the chinook salmon program
atDworshak.

Maintainingthe currentlevel of chinook salmon
productionat Dworshak isimportantbecause ofthe
currentstatusof the chinook salmonontheendangered
specieslist.

Early rearingwater for Dworshak was takenfromthe
Clearwater FishHatcherywater supply startingin 1993.
Thusfar, thishasbeen an effective means of dealingwith
the IHN problem at Dworshak. Lossesto IHN in1993
through 1995 were atacceptable levels, indicating that
thismodification wasasuccess.

Dworshak Hatcheryisinneed of rehabilitation
tocorrectsafety problems, reduce operationand
maintenance costs, and toassure thatthe hatchery
cancontinue tomeet the Corps' mitigation goals.
Modification and repair of the facilitiesisbeing
accomplished under the Operationsand Maintenance
budgetasfundsbecomeavailable. Changesinoperation
tomeet the Biological Opinion of the NMFS require
additional modification at the hatcherytoprovide correct
temperaturesfor fish production. Funding isbeing sought
under the ColumbiaRiver Fish Mitigation Program,
whichwas established to meet Biological Opinion
requirements.

The North Fork Clearwater River drainagealsois
importantfor wildlife because itsupportssignificantherds
of white-tailed deer, mule deer, Rocky Mountainelk, and
lesser numbersof ruffed grouse, black bear, and other
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game species. Thegreatestimpact of the construction of
Dworshak Dam and Reservoir identified by the Fishand
Wildlife Service was loss of winter range, primarily for
Rocky Mountain elkand secondarily forwhite-tailed deer.

Tooffsetthisloss, several successful attempts have
been made todevelop mitigation lands thatcould be
managed for winter range. Intensive developmentof
wildlife mitigation lands includes harvesting the usable
timber, hand-cuttingbrush or mechanically crushing it
down, burningbrushandslash, replantingand reseeding
desirable vegetation, andfertilizing. Thiswork reduces
plantsuccessionandincreasesthe production ofbrush
preferred for deer and elk winter feed. Some standing
timber isleft to provide thermal cover and visual breaks
alongroads, abufferalong the reservoir, and protection
alongstreams. Theresultisamosaicofbrushfieldsand
timberlandssimilar tothatwhich naturally occurs after
lightening-causedspotfires.

The Corpsobtainedtitleto5,120acresadjacent to
project lands at the junction of the North Fork and Little
North Fork Rivers. These lands, alongwith 3,900 acres
of existing project lands, were developed for winter range.

In1982, the Corpsentered intoacooperative
agreementwith the Idaho Departmentof Fishand Game
wherebywinter range would be developed tovarying
degreesuponthe remaining 27,000 acres of project lands
surroundingthereservoir.

Approximately 1,200 acres of project lands already had
beendeveloped as“interimmitigation” landsduring the
earlyandmid-1970'swhile negotiationswere under way
for the5,120-acre parcel. Developmentof the remaining
winter range areasbegan infiscal year 1985.

Todate,some9,113acresare being managed
specifically for elk habitat. Amitigation goal was
proposed by the Idaho Department of Fishand Game to
provide sufficientbrowse tosustain 915elk througha
100-daywinter period. Aerial censusconducted during
1988-90resulted inmore than 1,000 elk being counted.

The Bonneville Power Administration (BPA) has
administeredawildlife lossassessmentunderthe
Northwest Power Planning Council's Fishand Wildlife
Program. Theassessmentwasconducted by an
interagency teamusing the Habitat Evaluation Process
(HEP). Losseswere identified and mitigation plans
developedforelk inaddition toother HEP evaluation
species. Resolution of disease and culture problems at
Dworshak National Fish Hatchery and maintenance ofthe
previously developedelk mitigation landsare high
priorities of the Corps, the U.S. Fishand Wildlife
Service,andthe Idaho Department of Fishand Game.

InMarch 1992, the Idaho Departmentof Fishand
Gamesigned aWildlife Mitigation Agreement for
Dworshak Damwith BPAand the Nez Perce Tribe.
Undertheagreement, BPAacquired the 60,000-acre Pene



landsand the timber rightsto 130 acresofoldgrowthin
the Buck Creekdrainage. BPAwill quitclaim the deeds
tothese propertiesto ldaho Departmentof Fishand Game
upon completion ofthe National Environmental Policy Act
process. BPAalsowill depositfundsinthe Dworshak
Wildlife Mitigation Trust Fund to provide for river otter
mitigation projects beingadministered by the Nez Perce
Tribeandannual operation and maintenance of the Pene
lands.

Idaho Departmentof Fishand Game hasindicated
tothe Corps by letter that the Corps' mitigation
responsibility for elk, based on production of browse, has
beensatisfied, provided the Corps maintainsall existing
mitigation areas for the purpose for which they were
designed. Since the mitigation agreementbasedon
browse productionwascompleted, significantclearcutting
oftimber hasoccurredon lands surrounding Corpsland at
Dworshak. Many of these areas provided thermal cover
forelk, whichisone of the necessary components for
winter range. Many of these sameareas noware
contributing toward the sustenance browse requirement.
The Corpsissubmittingannual budget requeststo
undertake a habitatanalysesof thiswinter rangeareato
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determinewhetherthe necessary habitatcomponentsare
being providedinoptimal proportion. Thiswill help the
Corpsandsurroundinglandownersdefineand adjustfuture
habitatmanagementactivities.

Dueinlarge parttopastand currentmitigation
efforts, the people of Idahoand the surrounding region
haveseenareturntohistoricalnumbersofelkand
white-tail deer. They have also seensomeincreaseinthe
numbersof other game and non-game species, including
steelheadtrout.

South Fork Clearwater River Levees

Leveesprotecting Stitesand Kooskiaalong the South
Fork of the Clearwater River were constructed by both
the Corpsand local interests under emergency authorities.
Channelandlevee improvementsand levee construction
alongatotal of 15 miles of the South Fork were
authorized by the Flood Control Actof 1950. Astudyin
1973 concluded thatremainingstructural workwas not
economically feasible. The South Fork projectwas
deauthorized by the Water Resources Development Act of
1986 (PublicLaw99-662).
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CHAPTEREIGHT

SalmonRIverBasin

Tomanovich-Salmon City Levees

The Tomanovich-Salmon City Leveeswere authorized
by the Office of the Chief of Engineersunder the authority
of the Flood Control Actof 1950. The flood protection
projectincludeschannelimprovementsand rightbank
leveeswith revetmentsextendingalong the Salmon River
from justupstream of the city of Salmon down to the
sewagetreatmentplantarea. Constructiononthe
projectwas completedin 1955. Todate, total Federal
expenditures have been $129,000, and the projecthas
preventedflood damagesestimated at$2,359,000
through1995.

Salmon River Flood Damage Reduction
Study

Ice jam flooding continues to be a problem for the city
of Salmonand intheruralareasalong the Salmon River
for 26 milesdownstream and for several milesupstream
from Salmon. Rural flooding alsoisaproblemfor
several milesupstream from Salmon along the Lemhi
River.

Thefirstfield studieswere completedin 1951 and the
firstleveeswere constructed in 1954. Emergency workin
1955included cuttingapilotchannel throughthe Dump
Creekdebriscone, which actsasan obstruction tothe
Salmon River downstream from Salmon. However,
additional sedimentsoon covered up the pilotchannel.
Reportsin1957and 1961 concluded thatfurther
channelization or levee work to control ice jamflooding
was noteconomically feasible. Anumber of studieswere
conducted by the U.S. Forest Serviceinthe 1970's,
examiningsedimentationin Dump Creekandother
tributaries. Some of that datawas used ina 1981 Corps
reconnaissance study that reviewed the overallice
jamming problem. Again, the Corpsconcluded thata
channelization projectat Dump Creek was not
economicallyjustified.

In 1982, after experiencing one of the more damaging
ice jamfloodson record, Lemhi County requested that the
Corpsreexamine the situation,and WallaWalla District
called ontheservicesofthe Corps Cold Regions Research
and Engineering Laboratory inanattempttogainabetter
understandingoftheice jam phenomenon.

Theresultsofthisstudywere publishedina1984
report. Thatreportisthebasisfora1986 detailed
projectreportandenvironmental impact statement that
againexaminedvariouschannelization and levee formats
and permanentevacuation of the floodplain. Field studies
included anexamination of the severe 1984 ice-jamming
event.

Channelization of the Dump Creekalluvial fanand
Deadwater slackwater areawas found tobe feasible butin
conflictwith the Wild and Scenic Rivers designation of
the proposed work area. The optionsfavored by the
report, levees along the Lemhi River or acombination of
leveesandfloodplain evacuation, were not supported by
local sponsors. Therefore, the report recommended no
furtheractionatthistime.

The Cold Regions Researchand Engineering
Laboratory conducted researchandgathered dataonice
jammingcharacteristics inthe Salmon River todetermine
ifalow cost facility, intended toinduce ice jams
upstreamfrom the city of Salmon, is technically possible.
Theresearchwas partofaSection 205 feasibility study.
However, due toloss of local sponsorship, further studies
wereterminated.

Whitebird Creek Levees at Whitebird

Channelimprovements, leveesand revetmentsinthe
vicinity of the town of Whitebird along about 3.5 miles of
Whitebird Creek, upstream fromits confluence with the
SalmonRiver, were authorized by the Flood Control Act
0f1950. Emergency levee construction and channel work
accomplishedin 1948 completed the project withinthe
scope ofthe original authorization,anda1957 study
concluded thatadditional structural work isnot
economically feasible. The projectwas deauthorized as
partofthe Water Resources Development Act of 1986
(PublicLaw99-662).

Salmon River Basin 35



36

R

WeiserRiverBasin

o

north

Weiser River Basin

Weiser River Basin

miles

vicinity map



CHAPTERNINE

WelserRiverBasin

Weiser River Flood Protection Project

Flood protection worksalong the 60-mile-reach of the
Weiser River downstream of the town of Council and
along the lower reachesof the Little Weiser River and
Mann Creek were authorized by the Flood Control Act of
1950. Theauthorized work would provide protection at
selected locations with levees, bank protection, and
channelimprovements. Extensive emergencyworkwas
accomplished atselected locations, but the work hashad
limited effectiveness. Areportin 1955 concluded that
proposedworkinthe Weiser, Midvale,and Cambridge
areaswasfeasible, buta 1960 reportfound economic
justification for only the proposed levees in the vicinity of
the town of Weiser. The study was placed in adeferred
statusduetoalackoflocal interestinsponsorship.

Severefloodsin December 1964 and January 1965 led
to renewed local interest in flood protection works.
However, the focus for newwork shifted to the basin
study, upstreamstorage sites, and the proposed Galloway
Dam. Aproposed restudy of the project has notbeen
funded.

Basin Study

The Weiser River Basin Study, whichis partofthe
Upper Snake River Basin Study, wasaccomplishedin
cooperationwith the Idaho Department of Water
Resources. Aspartofthe study, 49 reservoir storage
sitesinthebasinwereidentified and reviewed. Fivesites
were selected for reconnaissance-level studies, including
the Galloway, Goodrich, Vista,and Tamarack sitesand
enlargementoftheexisting Lost VValley Project. Further
study of all sites, except Galloway, was eventually
discontinued due to lack of economic feasibility or
Federalinterest.

Preliminaryinvestigationsofthe Galloway site
indicated that reservoir storage sizesin the range of
600,000 acre-feetto 1,200,000 acre-feetwere feasible.
Atechnical reportreleased in August 1990 evaluateda
plan for a900,000 acre-foot reservoir to control flooding
in the lower reaches of the Weiser River. Reservoir
storage space also could augment downstreamriver flows
inthe Snake and Columbiariverstobenefitanadromous
fishsurvival, generate hydropower onsite,improve the
systems hydropower generation capability during periods

ofadverse water conditions (critical periods), and provide
recreationopportunities.

The planwas economically feasible and the state of
Idahoindicated adesire toactasthe non-Federal sponsor.
Fishery Agenciesindicated astrong interestindeveloping
Galloway tosupplementthe existing Northwest Power
Planning Council fish flowaugmentation operationinthe
Snake River Basin. Followingadetermination that there
werenoinsurmountableimpedimentstonon-Federal
developmentofthe Galloway site, the Weiser River
Basin Studywasterminated in August 1990. Section 1135
of the Water Resource Development Act of 1986 (Public
Law 99-662) provides authority for modifying Corps
projectstorestorefishandwildlife habitat. These
modificationsare limited to$5 million.

Environmental Restoration Project

A Section 1135 projectisbeingstudied on the Little
Weiser River near Cambridge, upstream approximately
15milesto IndianValley. Springflows are eroding
unstable banks, creatingsand and gravel bars thatblock
thechannel,and subjecting riparian areasandfields to
erosionand deposition. Asaresultofthischannel
erosion, fishandwildlife habitatalong the stream has
beendestroyed and degraded. Inthe past, the stream had
awellvegetated riparian zone and supported troutand
salmon populations.

Channel snaggingand clearingwork by the Corpsin
1965and 1978 contributed to the channel degradation.
Temporary rockandgravel irrigationdiversionsalso
disturb the stability of the stream. These problemswill
continue until some meansare found tostabilize the
channel. Thechannel capacity islimitedanditis,
therefore, likely thaterosive flows and flooding will occur
quite frequently. The Corpsis looking atways tostabilize
the channel to preventmovementof materialsand channel
erosioninorder topreventfurther loss of riparian habitat,
maintain channel capacity, and restore fishandwildlife
habitat. Measuresthatare being investigated tomeet
these objectivesinclude: creation of stream meanders,
permanentirrigationdiversions, installation of rock vortex
weirs, streambank stabilization, and restoration of
riparianvegetation.
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CHAPTERTEN

PayetteRIverBasin

Basin Study

Flood flows normally result fromsnowmeltin the late
springand overtop stream banks in the lower valley about
every2years. Studiestoinvestigate establishmentofa
systematicand logical developmentplanfor basinwater
and landresourceswouldbe initiated whenfundsare
appropriated.

Payette Valley Flood Protection Project

The Payette Valley Flood Protection Project was
authorized by the Flood Control Actof 1950. The pro-
posed project consists of channel rectification, bank
protection,and leveesat 17 separate locations. These
worksextendalong the Payette River from Black Canyon
Dam near Emmettdownstream 38 miles tothe Snake

River. Theflood protectionworkswould preventdamage
toirrigatedfarmanddairylands.

Duetolack of economicjustification and with the
concurrence of local authorities, this projectwas
deauthorizedin October 1978. AFlood Management
Reportfor the Payette River was prepared by the Corps,
WallaWallaDistrict, at the request of the Idaho
Departmentof Water Resources to permitcoordination of
workbyvariousindividualsand agenciesalong the Payette
River. The primary purpose of the reportwastoestablish
proposed levee alignmentsintheriver reach extending
from Black Canyon Dam downstream to the mouthofthe
river. Theleveesare intended to contain about the
50-year-flood discharge of 28,000 cubic feet per second.
Thereportwascompletedin 1982.

PayetteRivernearLoman
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CHAPTERELEVEN

BoiseRiverBasin

Boise Valley Levees

Channelimprovements, levees, and revetmentsalong
the Boise River from the city of Boise to the mouth of the
Boise River were authorized by the Flood Control Act of
1950. Emergency repair of existing protective works has
beenaccomplished atvarioustimessince 1943. The
emergencywork provided increased protection to Boise
andcertainvalley farmlandsand permitted more effective
operationof Lucky Peak Dam. Someinitial studies
concluded thatstructural alternativeswerefeasible, but,
subsequently, Canyon Countywithdrewassponsor. The
Canyon County portionofthe projectwasdeauthorizedin
1967.

A1976 restudy of the Ada County portion concluded
thatthe proposedstructuralimprovementsare nolonger
economically feasible, although some limited workin
combinationwith nonstructural solutionsappearedtohave
potential. However, therewas nointerestinfurther
studiesand the projectwas deauthorized by the Water
Resources Development Actof 1986 (Public Law 99-662).

= NN e

Mos Creek—Lubky Peak Lake

Cottonwood Creek Dam (Deauthorized)

Anearthfill flood retention dam on Cottonwood Creek
attheeastcity limitsof Boise was authorized by the
Flood Control Actof 1966. The projectwas intended to
protecturbanand residential areasfromrecurringflash
floods. Studiesand design memorandawere last revised
in1977,butthe local sponsorwithdrew supportin1979.
The projectwas deauthorized by the Water Resources
Development Actof 1986 (Public Law 99-662).

Like the Cottonwood Creek drainage, other portions of
the Boise area alsoare vulnerable toflash floods. The
Stuart Gulch Damalsowas authorized by the Flood
Control Actof1966. Studiesand design memoranda
were lastrevised in 1973, but after the local sponsor
withdrew supportfor the project, itwas deauthorizedin
1979. Astudywas conducted on the feasibility of
institutingaflood warning system for the portions of
AdaCounty and the city of Boise subject toflooding.
Thestudywas reclassified from active to inactive status
on September19,1995.
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LuckyPeakDamandPowerhouse

Lucky Peak Lake

Lucky Peak Lakeisa Corps projectinthe mountains of
southwestern Idahoonthe Boise River, 10 miles southeast
of the city of Boise.

Itwas constructed primarily for flood control along the
main stem of the Boise River. In conjunction with two
upstream reservoirs, Lucky Peak Project providesahigh
degreeof flood protectionina60-mile areaextending
from Lucky Peak downstream through the city of Boise to
the mouth of the Boise River. Completedin 1955, its
authorized project purposes are flood control, irrigation,
recreation, fishandwildlife, and streamflow maintenance.

Lucky Peak Damisarolled earthfill structure about
340feethighand 1,700 feetlong. Ithasanintake tower,
twooutlettunnels, apowerhouse and a 600-foot free-
overflowspillway. Atfull pool, the lake behind the
damisabout 12 mileslong with about 3,000 acres of
surfacearea. Thereservoir hasastorage capacity of
307,043 acre-feet, of which 264,371 acre-feetare
allocated tojoint use (active storage) purposes.

In 1980, the Federal Energy Regulatory Commission
issued alicense to the Boise Project Board of Control to
constructan 87-megawatt power plantat theexisting
project. A2-year license extensionwasgrantedin 1982.
1N 1988, the licensee completed the construction of the
powerhouse projectand thefirst power cameon-line.
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Theprojectincluded reliningof the original outlet tunnel
and construction of asecond outletworksfor Lucky Peak
Dam, which iscompletely separate fromtheoriginal
outletworks. The construction projectalsoincluded
measurestoimprove recreationand operational facilities.
Throughanagreementwith the Board of Control, Seattle
City Lightoperatesthe 101,250-kilowatt-capacity
powerhouse and markets the power. Controlled discharge
ofimpoundedwater isaccomplished by means of two
outlets. Theoriginal outletisasteel-lined, concrete
pressure tunnel 22 feetin diameter connecting a 260-foot
intake tower with arecently constructed powerhouse.
Anywater not routed through the powerhouse isdispersed
intoarock-stillingbasinwith flip buckets.

During construction of the powerhouse and relining of
thefirstoutlet, asecond steel-lined outletwas bored
through the downstream leftbankabutment. Thisoutlet
is 12 feetindiameter, hasaseparate intake works, and
water isreleased through two conevalves.

Lucky Peak Lake storageisregulated inconjunction
with Arrowrock and Anderson Ranch reservoirsupstream
onthe Boise River. These two projectswere constructed
by the Bureau of Reclamation before construction of
Lucky Peak Dam by the Corps. Thethreereservoirsare
operatedasanintegral systemunder the guidelinesofthe
“1985 Joint Water Control Manual - Boise River.” Itis
the intentof the flood control regulationsto limitriver



flows at the Glenwood gauge near Boise to 6,500 cubic
feet per second for all but the largest flood discharges.
Theoperating plan alsoisdesigned to keep afull pool at
Lucky Peakaslongas possible during the summer
recreationseason.

Through September 1995, federal expendituresfor
Lucky Peak projecthave totaled $19,652,081 for
constructionand $19,655,652 for operationand
maintenance. Since 1961, flood damages prevented have
beenestimated atmore than $183,642,000. Total national
economicbenefitfor visitor spendingat Lucky Peak Lake
in1994was$29,826,000.

Fish and Wildlife and Recreation

Atotal land area of 4,288 acresis contained within
the projectboundaries. Projectlands are designed for
multiple uses, including operations, recreation,and
wildlife. The project lieswithinthe Idaho Departmentof
Fishand Game’s Boise River Wildlife Management Area,
amajorgamerange inthe state. Recreationfacilitiesare
at 10 majorand minor sites. The Sandy Pointand Spring
Shoresunitsof Lucky Peak State Park are operated by the
Idaho Departmentof Parksand Recreation.

Lucky Peak State Park has received the highest
visitation of any state parkin Idaho. The remainder of the
recreation areasare operated by the Corps. Recreation
usesincludeboating, water-skiing, fishing, swimming,
sunbathingand picnicking. Morethan 774,600 visitswere
credited to Lucky Peak recreation sitesin 1995.

Numerousimprovementsoftherecreation
facilitieswere accomplished during construction of the
hydropower project. Parkingfacilitiesandaboatramp
wereexpandedat the Barclay Bay-Turner Gulchsite.
Theaccessroad tothe Barclay Bay-Turner Gulch sitewas
relocated toprovide additional parkingandincreased
safety. Expansionat the Sandy Point Unitof Lucky Peak
State Parkincluded additional treesand lawn, anew
amphitheater, extension of the bike path fromthe
Discovery Unittothe Sandy Point Unit,and measuresto
improve the appearance and water quality at the swim
beach.

INn 1994, the Corpsreplaced restrooms at the Barclay
Bayand Turner Gulchrecreational areas.

Separately from the hydropower project, the Corps
replaced restroomsat the Mores Creekand Macks Creek
recreationsites. The Idaho Departmentof Parksand
Recreation hasreplaced the marinadocks atthe Spring
ShoresUnitof Lucky Peak State Park. The Idaho
Departmentof Parksand Recreation, in cooperation with
the Corps, is providingacomplete remodel of the Spring
Shores State Parkand marinaunit, including restrooms
and facility upgrades. Thework istobe completed by
1997.

Aprojectland interchange was completed with the
U.S. Forest Service in1988. The interchange eliminated
dualjurisdictionon landswithin the project. This
consolidation of land management responsibilities
maximizes the overall benefits derived from the project.

Theoperation, recreation and wildlife activities of the
projectare guided by the updated Lucky Peak Master Plan
whichwasapprovedinJuly1988.

Arrowrock and Anderson Ranch Dams

Arrowrockand Anderson Ranch Damsare upstream of
Lucky Peak Dam. Originally, these projects were
authorized primarilyforirrigation and secondarily for
power production. Theyare ownedand operated by the
Bureauof Reclamation.

After construction of Lucky Peak Dam, operation of
thethree projectswas integrated to benefit flood control
duringspringrunoffandirrigationatothertimes.
Hydropower remainsasecondary use. Other important
usesare streamflowmaintenance, recreation,andfishand
wildlife benefits.

Lake Lowell andits associated facilities, the Boise
River Diversion Damandthe New York Canal, are
included inthe interagency agreementspecifying
operational criteriafor the Boise River Reservoir System.
Lake Lowell, an offstream reservoir southwest of Boise,
isused primarilyforirrigation storage.

Arrowrock Damison the Boise River, 15 miles east of
Boiseand immediately upstreamfrom Lucky Peak L ake.
Itconsistsofaconcretearch structurewithastructural
heightof 354 feet. Crestlengthis 1,150 feet. No power
productionfacilitieswere included in the project.

Thelake behind the dam hasatotal storage capacity of
298,230 acre-feetof which 286,600 acre-feetare allocated
tojoint-use (active storage) purposes.

Initial construction on Arrowrock Damwas completed
in 1917 by the Bureau of Reclamation. Thedamwas
subsequently raised toitscurrentheightin 1937. Project
landsare administered by the U.S. Forest Service.
Recreational opportunitiesare somewhat limited due to
the mode of operation of the projectand its relative
isolation.

Anderson Ranch Dam ison the South Fork of the Boise
River about43 miles southeastof Boise. Thedamisa
456-foot-high, rolled earth and rockfill structure. Crest
lengthis1,350feet. Itincludesahydroelectric power
plantwithinstalled capacity of 27,000 kilowatts. The lake
behind the damhasatotal gross capacity of 503,682 acre-
feetofwhich 418,178 acre-feetare allocated to joint use
(active storage) purposes.

Constructionon Anderson Damwas completed by the
Bureauof Reclamation in 1950. Recreation facilities
around Anderson Ranch Reservoirincludethree
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campgroundsand five boat launching ramps. Existing
facilitiesare generally primitive, butall sitesare
accessible by road. The lake is noted for large catches of
trout. Annualvisitorstotal more than 30,000.

Excellenttroutfishingisavailable downstream from
thedam, aresultofstabilized river flows and intensive
effortson the partofthe Idaho Departmentof Fishand
Game. The Bureau of Reclamation attemptsto maintain
minimumstream flows through the South Forkreach
below Anderson Ranch Dam.

Onegoal of the operational plan for the Boise River
reservoirsistomaintain the Lucky Peak recreational pool
as late intothe summer recreationand irrigation seasons
as possible due toits proximity to thecity of Boise.
Thisisaccomplished at the expense of recreational
opportunitiesat Arrowrock by draftingwater firstfrom
Arrowrock Lake. Duringverydryyears, irrigation
demandsalsorequiredraftingboth Anderson Ranchand
Lucky Peak reservoirs below full pool levels before the
end of the normal recreation season.

Floodplain Management Report

The Floodplain Management Report for the Boise
Riverwas prepared by the WallaWalla Districtat the
requestof the Idaho Department of Water Resources to
permitcoordination of work by variousindividualsand
agenciesalongthe Boise River. The primary purpose of
thereportwastoestablish proposed levee alignmentsin
theriver reach extending from Boise downstreamtothe
mouth of theriver. The reportwascompletedin1979and
revisedin 1982.

Urban Study

The Boise Valley Regional Water Management Study
wasone of ninestudies initiated infiscal year 1972 inthe
Corpsurbanstudiesprogram. Thisstudywascarried out
under the jointleadership of the Ada County Council of
Governments, Canyon Development Counciland the
Corps. Thelower Boise River passes through Ada County
andthen Canyon County before flowing into the Snake
River.

Ada County, which includes the capital city of
Boise, contains 20 percent of the State’s population.
From 1980-90, Ada County accounted for 54 percent
ofthe state’s population growth. Boise and Adacounties
are experiencing problemscommon tomost rapidly
growingurbanareas.

The study included development of wastewater
facility plans for the Nampa-Caldwell areaand area-
wide wastewater plans for the Boise Valley to meet
stringent requirements of the Clean Water Act. The
area-wide plansincluded treatmentand disposal of
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wastes from septic tanks, municipal wastewater and
storm runoff, and agricultural feedlot sources.

Other featuresof the study were flood damage
reductionmeasuresfor Caldwell, the Boise foothills, and
the Boise River floodplain; improvements in water supply
facilities for the city of Boise; reduction of sedimentation
and pollutionfromirrigation operations; and proposals
torehabilitate Barber Dam. The studywascompleted
in1977.

Lower Boise River and Tributaries Study

Areconnaissance studywasinitiated infiscal year
1994 toevaluate the water resource problemsinthe
Lower Boise River. The purpose of the study was to
identify the problemsand determine iftherewas local
interestin continuing intothefeasibility level of study.
However, due to lack of local sponsorship, the
reconnaissance study was reclassified fromactive to
inactive status. Therecommendationwasincludedinan
interim reconnaissance report, dated May 1995.

Barclay Bay
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CHAPTERTWELVE

eeRiIverBasin:
Idaho,Oregon,andNevada

The Owyhee River isone of the more important
southerntributariestothe Snake River. Itdrainsahigh
plateauofabout 11,300 square miles of which about
6,200square milesarein Oregon, 2,800 square milesare
in Idaho,and 2,300 square milesarein Nevada. The
principal tributariesare the North Fork, East Fork (or
Middle Fork), South Fork,and Jordan Creek.

Exceptforafewscattered ranchesinthesmallvalley
areas, developmenthasbeen limited tothe Duck Valley
Indian Reservation, the Jordan Creek Basin,and the large
land areabelow Owyhee Reservoir. Inadditionto
Owyhee Reservoir, principal existing irrigation storage
projectsinclude Antelope Reservoirin Jordan Valley and
Wild Horse Reservoironthe Duck Creek Indian
Reservation. Additional storage inthebasincould
provideirrigationwater,augmentflowsfor fish,and
generate hydropower aswell as reduce flood damages.

Aspartofthe Upper Snake River Basin Study, the
Corpsstudiedthree potential damsiteson the East Fork

of the Owyhee River: asite about5 miles downstream of
Juniper Canyon, asite justdownstream ofthe Shoshone-
Paiute Indian Reservation, and the Skull Creek siteonthe
Shoshone-Paiute Indian Reservation.

Preliminaryinvestigationsof the three multipurpose
storagesitesonthe East Forkwere completed in January
1988.

Theinvestigations, released as the Owyhee River
Basin Interim Study, alsolooked atadam site on Jordan
Creekabout12 milesupstreamfrom JordanValleyin
Idahoandthe possibility ofenlarging the Antelope feeder
canal and reservoir for flood storage. The Jordan Valley
studywas inresponsetoarequestfromOregon
Representative Robert F. Smith on behalfofthe Jordan
Valley Irrigation Districtand other concerned local
citizens. Thestudy concluded that none of the
alternativeswere economically feasible,and it
recommended no Federal involvementatthattime.
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CHAPTERTHIRTEEN

BigWoodRIiverBasin

Gooding Area Flood Protection

Channelimprovementson Little Wood River at
Goodingand Shoshonewereauthorized by the Flood
Control Actof 1950. Thecity of Shoshone later canceled
sponsorship of its portion of the project. Improvementsin
the Gooding-Shoshoneareaincluded streamcontrol
structures, channelenlargement,andadiversiondamin
theold channelfor flowdispersionintoalavasink.
Constructionwas completed in 1954 ata Federal cost of
$86,126. Damages prevented by the projectare
unavailable since the gauge hasbeendiscontinued.

Basin Study

The BigWood River originates in the Sawtooth
Mountainsof south-central Idaho. Itsprincipal tributaries
are Camas Creek, which entersthe river from the west
below Hailey, and the Little Wood River, which joins the
Big Wood from the eastat Gooding. The Little Wood
Riverarisesinthe Pioneer Mountains, aneasterly
extension of the Sawtooths. Both riversflowgenerally
south andwest. From the confluence of the Big Wood
River, adistance of about 10 miles, the streamis known

BigWood RiverBasin

asthe Malad River. Major impoundmentsinclude Magic
Reservoir (at the confluence of Camas Creek and the Big
Wood River) below Hailey and Little Wood River
Reservoirabove Carey. Magic Reservoirisused
primarily forirrigation. Little Wood River Reservoiris
regulated for both flood controlandirrigation. Smaller
irrigationreservoirsarealongtributariestothe Little
Wood River. Flood damage occursinthe Hailey-Ketchum
area, the Gooding-Shoshone area, the Carey Valley,and
near Fairfield.

The BigWood Riverand Tributaries Study was
authorizedby resolutionsadoptedin 1948 and 1952 by the
U.S. Senate Committee on Public Works. The study was
intended to review prior reportson the Snake River Basin
and todetermine the feasibility of flood protection on both
the Big Wood River and the Little Wood River. A Senate
Resolution of September 1976 expanded the study authority
toincludewater supply and wastewater management.

Reportswere prepared under the above authorityand
under varioussmall projectauthoritiesin 1950, 1953,
1957,1961,1965,and 1976. Identified water resource
needswere flood protection, supplemental irrigation
water, water-oriented recreation,and increased
streamflow during low-flow periods. Preliminary studies
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indicated flood control projects in the Gooding-Shoshone
areawerethe only economicallyjustifiable proposals.
Projectsinthe Hailey and the Carey areaswere rejected
either due tothe lack of economicfeasibility or the lack
ofalocal sponsor. The Little Wood near Carey project
was deauthorized in 1965. Work inthe Hailey area has
been limited tochannel clearingand emergency flood
fights.

Flood protection works in the Gooding areaalong the
Little Wood River were specifically authorized in 1950
andcompleted in 1954. Additional channelworkwas
completed inboth the Goodingand Shoshone areasduring
emergency flood fightsintheyears 1957 t0 1964.
However, flooding continuestobe aprobleminthisarea
alongboth the BigWood and Little Wood Rivers.

Afeasibility reportonthe Gooding-Shoshone flooding
problemswas publishedin1976. The reportrecommended
constructionofdiversionsattwo locationsto route
floodwaters into offstream ponding facilitiesin the
adjacentlavafields. Thefloodwaterseventuallywouldbe
dissipated through percolationandevaporation. The
projectwas specifically authorized by the Water
Resources Development Act of 1986 (Public Law 99-662).
Studieswereinitiated infiscal year 1990 to reviewthe
1976feasibility reportinlightofcurrentneedsand
developmentsthathave takenplacesince 1976. A
reevaluation studywas completedin July 1992. Although
the project was found to be economically feasible, further
studieswere terminated due to lack of local support.

Subsequently, the IdahoWater Resources Board
provided aletter ofintent toact as the project sponsorin
1994. Theboardisinterested inaddingagroundwater
recharge asaproject purpose inaddition toflood control.
In1994, the Idaho Water Resources Board provided a
letter of intentto act as the project sponsor. Theboardis
interested inaddingagroundwater recharge asaproject
purpose inaddition toflood control. Onthe basisof that
letter, the project was reclassified to active status.

Soldier Creek Environmental Restoration
Project

Section 1135 of the Water Resource Development Act
0f 1986 (Public Law 99-62) provides authority for
modifying Corps projectsto restore fishand wildlife
habitat. These modificationsare limited to$5million.

A Section 1135 projectisbeing studied on Soldier
Creek,whichoriginatesinthe Soldier Mountains,
approximately 15 miles northwest of the city of Fairfield,
Idaho. Itflowsgenerally inasoutheastdirectiontoits
confluence with Camas Creek, whichislocated about
5milessoutheastof Fairfield. The Soldier Creek
drainagebasinhasanareaof58.9 square miles.
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Overtime, Soldier Creek has experienced a loss of
fishandwildlife habitat, erosion of the channel,
depositioninthe lower riparian zone and some flooding
along the mainchannel. Runoff has become concentrated
in Soldier Creekand additional streams have been cut off.
Thedeeplyincised channel haseliminated bank storage
andthe highwater table thatexisted intheriparianareas
alongthestream. Theseareascontributedtoalonger
durationbase flowinthe pastand helped provided
perennial flow. Asaresult, much of the riparian
vegetation hasdied, and the stream oftendriesupearlyin
thesummer. Thiscondition hasbeenaggravated by the
previous Corpsclearingand snagging constructionin 1957
and1960.

Aoncethrivingtroutfisheryinthisareais nowvery
limitedand isavery scarce resource. Lossof the
riparianvegetationand perennial streamflowsinthe
Soldier Creek stream complex hasresulted ingreatly
reduced populationsofall bird and animal speciesinthe
area.

Other tributary streams to Camas Creek have suffered
similar conditions, and the combined effects on the Camas
Prairie have affected mostall local species. Thearea
wasformerly anexcellent nesting areafor sandhill
cranes. Anefforthasbeen made touse thecranesto
raise theendangered whoopingcrane populationby using
themassurrogate parents. Whooping craneeggsplacedin
the nestsofsandhill cranesare hatched outand the
whooping cranes migrate with the sandhill cranes.
Proposed improvementstostabilize the channel, reduce
flooding, and restore fishand wildlife habitat include:

= Constructionofarock diversion structure todivert
water during high flow periods intothe three adjacent
creekchannels.

= Installation of rock weirs.

= Installationofadiversionstructure anddiversion
channeltodiverthighflows through anabandonedgravel
pit. The pitservesasasediment trapandallows
restoration of abadly eroded channel section. Pitbank
shapingtorestorewetland habitat.

= Replantingriparianvegetationon 100 acresalong
channelswithnative plants.
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CHAPTER FOURTEEN

BigLostRiverBasin

Basin Study

TheBig LostRiver Basin Study was conducted under
the Upper Snake River Study authority at the request of
local and state agencies. The study evaluated alternatives
thatwould reduce flooding along the Big Lost River.

Damagingfloods occur frequently inthe 28-mile reach
between Mackay Damand Arcowhenriver flows exceed
channel capacity. Theflood of May-June 1967 was the
largesttodate and inundated some 7,000 acres. Itcaused
$800,000indamages. The smaller, morefrequentfloods
havedamaged agricultural lands, bridges, roads, and ldaho
National Engineering Laboratory property downstream of
the town of Arco. Twelve major floods have occurred
since 1943. In 1983, an earthquake caused land subsidence
andincreased the potential for flooding problems. In 1986
andseveral other years, losses have exceeded $1 million.

Therewas concern thatamajor flood could exceed the
spillway capacity of Mackay Damand cause adam
failure. The resulting flood would cause considerable
damage to Mackay, Arcoand Idaho National Engineering
Laboratoryfacilities. The possibility alsoexiststhat the
Snake River Plainaquifer would be contaminated with
radioactive waste fromthe Idaho National Engineering
Laboratoryinamajor flood. However, recentstudies
indicate that spillway capacity of Mackay Damis
adequate.

Corpsinvolvementwithlocal interestswas requested
by acitizensgroup on November 25, 1986. Thecitizens
groupincluded the Soil Conservation Service, the Butte
Soil Conservation District, Butte County Commissioners,
Custer County Commissioners, and the Big LostRiver
Irrigation District. The Idaho National Engineering
Laboratorywasalsoveryinterested inthe study.

TheBigLostRiver Study also considered the potential
for benefitsdue toincreased water suppliesand hydro-
power generationwith each alternative solution. River
flowis often erratic due to loss of water into two major
sinkareasalong thechannel (Chillyand Darlington).
Irrigationwater delivery issometimesundependabledue
totime lag throughthe sinkareas. Some 24,000 acres
wouldbe availableforirrigation ifadditional water
suppliesweredeveloped. Increased water suppliescould
also be used for streamflow maintenance, fishandwildlife
enhancement,and recreation.

Adraftpreliminary reportwas released in December
1988. Itinvestigated the followingalternatives: enlarge
the capacity of Mackay Reservoir; enlarge the emergency

spillway capacity of Mackay Dam; regulate the existing
capacity of Mackay Reservoir for flood control; construct
anewdamon Antelope Creek; examine the opportunities
for upstream storage above Mackay Dam; divertflood
flowsintothe Chilly Sinksand Barton Flatsareas; divert
flood flows into U.C. Canal and extend the canal to desert
areasof the Snake River plain, building levees to protect
specificsites. The preliminary study showed that
diversion of flood flows into the Chilly Sinksand Barton
Flatsareasisthe mosteconomical solution.

Based onthefavorable resultsshowninthe
Preliminary Report, afeasibility study wasinitiated in
May 1989. OnJanuary 8, 1990, Butte Countysigneda
letter ofintenttoenterintoalLocal Cooperation
Agreementassumingafavorableandacceptable project.
Afinalfeasibility reportreleased in September 1991
concluded thatdeveloping storage and diverting flood
flows intothe Chilly-Barton Flats were noteconomically
justifiedatthetime.

.'-:;.t
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CHAPTER FIFTEEN

MudLake

The Mud Lake areaisaclosed basinon Camas
Creek, 20 mileswestand 50 miles north of Idaho Fallsin
Jefferson County, Idaho. The lakeisformedbya10-mile-
longembankmentconstructed manyyearsagoby local
farmersto confine the lake and make it possible tofarm
theland and provide water elevation sothatirrigation
canals could deliver water tofarms. The capacity of the
lake is 45,000 acre-feet. Theembankment protects
farmlandwhichwasimprovedby levelinganddrainage
anddeveloped with homes, farmbuildings, private and
county roads, and local businesses. Over 20,000 acres of
cropland are irrigated withwater fromthe lake. Thearea
isamajor supplier of livestock feed for Idaho, Montana,
andother states.

Aflood emergency channel, an extension of the
Owsley Canal, canserve asanoutlet for Mud Lake butis
dependentuponthe canal company liftpumps. Inpast
years, the lake has risen todangerous levels due toabove-
average inflow tothe basin. Thisresulted in prolonged
flood-fightactivitiesby the locals, the State, and the
Corps. Evenwithsubstantial flood fight efforts, the
existingembankmentnearlyfailedinthe springof1984
whenthe water level reached agauge height of 10.7 feet.

Previousstudies by the Corpsindicated thatextensive
improvementof theembankmentsto Corpsdesign
standardswas noteconomically feasible. Thus, the
solution tothe flood problem appearstoinvolve
interception of flows above the lake and seepage of those
watersinto the ground or to pumpwater fromthe lake
intoan enlarged Owsley Canal or the Jefferson Canal.

Thereconnaissance study determined thatfour
alternatives have benefit-to-cost ratios thatexceed unity.
Thefouralternativesare:

(1) Wildlife Refuge Enlargement. Theareanorthof
Camas Creek between the State and Federal wildlife
refugesisflooded during high runoffyears. This
alternative considersthe possibility of purchasingor
leasing thisland and constructingadike along the county
road onthe south side of thisarea. Thisareacould store
approximately 22,000 acre-feet of floodwaters, when
needed, and also could be managed toprovidewildlifeand
irrigation benefits.

(2) Jefferson Canal Diversion Pond. Additional
pumpsinstalledin Mud Lake could be used to transport
water fromthe lake toadisposal areawest of the lake on
Idaho National Engineering Laboratory landviathe

existing Jefferson Canal. Adikewouldberequired
around thedisposal areatopreventflooding of adjacent
cropland,andacanalwould be needed from Mud Lake to
the pump ssite toensure water availability to the pumps
whenthe gauge height reaches 8 feet.

(3) Lone Tree Dam. About 1920,adamwasbuilton
Camas Creek upstream of Mud Lake tostoreirrigation
water. The reservoir would not hold water due to
fracturesor lavatubesinthe basalt under the reservoir,
andthedamwasbreachedin1924. If thedamwere
rebuilt, water could beimpounded during high runoffyears
and allowed to percolate into the groundwater table.

(4) Western Diversion. In 1969, under“Operation
Foresight,” the Corpsconstructed adiversionfrom Camas
Creek, justabove theold Lone Tree Reservoir,alonga
formerirrigationditch tothe east of Camas Creek. This
diversioninfiltrates approximately 500 cubicfeet per
second into the basaltformation, whicheventually returns
toCamas Creek asgroundwater inflow. Itisproposed to
constructasimilar diversion to the west of Camas Creek,
atthe samediversion point, thatcould divertanadditional
500 cubicfeet per second.

Ameetingwas heldon February 1, 1990, with the
Mud Lake water usersand the Jefferson Soil and Water
Conservation Districton the subject of project
sponsorship. Considerableinterestinaprojectwas
expressed by the local people, particularly concerning the
Lone Tree Dam alternative. However, they asked to
delay further study until agroundwater study was
completed by the U.S. Geological Survey. Subsequentto
thisrequest, the sponsor has not responded favorably to
resuming the study due tofinancial concerns. Currently,
thereisnoactivity towards renewing thisstudy.
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CHAPTERSIXTEEN

PortneufRiverBasin

Pocatello Levees and Channel
Improvements

Thisprojectincludes removal of obstructionsand
channelimprovementsatPocatello, Blackrock,and Inkom
onthe PortneufRiver,andalong Marsh Creek.

Construction of the Pocatellounitwas completedin
1968 ataFederal costof $6,456,000 and an estimated
non-Federal cost of $482,000 for rights-of-way, two new
bridges, and relocation of utilities. More than $2,184,000
inflood damages have been prevented by the project
through1995.

Afive-year limitationon projectauthorizationended
onOctober 14,1969, for the Inkom-Marsh Creek unitof
the project. Thus, that portion of the projectis nolonger
authorized.

Snagging and Clearing of Rapid Creek
through Inkom

Acontractwasawarded in 1985 to deepen Rapid Creek
toaccommodate larger stream flows.

PortneufRiver

Basin Survey

Thestudy of PortneufRiver Basin todetermine needs
forflood control and related improvementswas requested
by resolution of the House of Representatives Public
Works Committee in 1964. Interestinflood protection
became active due torecord floodsin 1962 and 1963.
Damagesfromerosionandsiltationwere severe
throughoutthebasin. The Bannock County Commissioners
and Pocatello Chamber of Commerce, aswell as
numerousindividuals, requested investigations of
multipurposestorage projectsandanorganized land
treatmentprogram.

INn 1969, aCorps reportconcluded thatadamon Marsh
Creek, atributary of the Portneuf River,would be
economically feasible. However, more than one-half of
the project benefitswould have beenfor recreation.
Projectswithsuchadistribution of benefits have little
likelihood of authorization by Congress. Thus, the study
wassuspended.

ThePortneufRiver Basin hasbeensubjectto
significantgrowth, which might modify the economic
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PocatelloChannel

feasibility ofaproject. In 1986, the study was resumed as
partofthe Upper Snake River Basin Study. Major
concernsinthisstudyincluded basinflooding problemsin
thewinterandspring, water shortages during the summer
and fall,and poor water quality in Marsh Creekandin the
PortneufRiverbelow LavaHot Springs. The 1986 study
considered twoalternative plansfor diversionof Bear
Riverwater to Portneuf Basinand six alternativeswithout
Bear Riverdiversions. All ofthe alternativesincluded
damsas partof the systemsstudied. None ofthe
alternativeswere determined tobe economically feasible.
The McCammondiversionand power plantwas the closest
tohavingeconomicjustification with abenefit-to-cost
ratioof0.9to 1. Benefitswould be derived primarily
from power generation. The Marsh Creek damsite
alternative had abenefit-to-cost ratioof0.8to 1. In 1988,
the currentstudy conclusion reconfirmed the earlier study
findings thatalarge partof the benefits for the project
would be derived from recreation. The study also
concluded thateconomic feasibility was lacking for the
projectsstudied; consequently, the studywas terminated.

Portneuf River Environmental Restoration
Project

Section 1135 of the Water Resource Development Act
0f 1986 (Public Law 99-662) providesauthority for
modifying Corps projectsto restore fishand wildlife
habitat. These modificationsare limited to $5million.

ASection 1135 projectis beingstudied on the Portneuf

58 PortneufRiver Basin
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RiveratPocatello. The Corpsconstructed aflood control
projecton the Portneufthrough thecity of Pocatelloin the
late 1960's. Itconsisted of straighteninga6.2-mile
section of the river and constructionofa 1.5-mile
rectangular, concretechannelaswellasa4.7-mile
revetted levee. The projectresulted in the elimination of
fishandwildlife habitat, including wetlands. Also,
passage of troutand warmwater game fish into City
Creek, for spawning, wasblocked.

Basedonacursoryevaluation, itisestimated that
4.1 milesofriverand 144 acresof riparian habitat have
been lostasaresultof the construction of thisflood
control project. Thegreatestamountof habitatwas lost
duetothe concretechannel.

Inanefforttorestorefish habitat, low-flowchannels
would be provided. Thiswould include modifying the
existing concrete channel floorandinsomeareas
constructing small secondary low-flowchannelsadjacent
tothe concrete channel. The modification of the entrance
to City Creek toallow fish migration will alsobe
investigated. Inotherareas, instream habitat
improvementsare proposed.

Fortherestoration of wildlife habitat, the Corpsis
investigating constructionofside channelswith the
existing channel used to pass high flows. Thiswould
allowfor the establishmentof vegetation for riparian
zonesand somewetlands. Alsobeingevaluatedis
wideningand layingback side slopes of the non-concrete
channel sectionstoallow habitatdevelopment.
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PocatelloFlood Control ProjectonPortneufRiver
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CHAPTERSEVENTEEN

BlackfootRiverBasin

Levees

The Blackfoot River flood protection projectwas
authorized by the Flood Control Actof 1950. Itincludes
channelimprovements, levees, and replacement of
inadequateand restrictiveirrigationandbridge structures
topreventflood damages to part of the city of Blackfoot
andirrigated agricultural lands. Constructionwas
completedin 1964 ata Federal costof $391,000. Flood
damages prevented by the projecthaveamounted to
$870,000through 1995.

Blackfoot Reservoir Modifications

Blackfoot Reservoir ison the Blackfoot River about
40 miles southeast of the city of Blackfoot. The projectis
owned and operated by the Bureau of Indian Affairs. It
providesirrigationwater toland onthe FortHall Indian
Reservation. The Flood Control Actof 1962 authorized
the Corpstomake modifications to thedaminorder to
incorporate flood control asaproject function.

AGeneral Design Memorandumwas completedin
1969 proposing modifications tothe spillway and outlet
works at Blackfoot Dam, raising the operating pool
elevation, and likewise raising the upstream China Hat
Dam10feet. By 1974, intense local opposition developed

BlackfootReservoir

asitbecameevident thatthe higher operating pools
proposed inthe dam modification planswould inundate
recently constructed summer homesinthearea. The
local sponsor then withdrew supportfor the modifications.

The Corpssubsequently revised the modification plans
and,ina1978report, proposed that the spillway and
outletbe reconstructed so the normal operating pool could
be maintainedatits historiclevel. The reconstruction
wouldstill serve the need toimprove dam safety, but new
flood control capability would be reduced. ChinaHat
Damwould be raised 2 feetinstead of the previously
planned 10feet. These proposalsgained publicaccep-
tance fromthe concerned agencies and private groups.
However, approval togoahead with constructionwas
disapprovedby Corpshigherauthority since the
modificationswere essentially acorrectionfor dam
safety rather thanflood control asauthorized.

TheBureau of Indian Affairsthen pursuedfundingon
itsown, and the Corps agreed toaccept the Bureau of
Indian Affairs' requesttodesignand constructthe
proposed modifications. Constructionwork beganin 1986
andwas completed in 1986 atacostof $7.4 million. The
authority tomake future modifications primarily to benefit
flood control waswithdrawn by the Water Resources
Development Actof 1986 (Public Law 99-662).

g -
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CHAPTEREIGHTEEN

WillowCreekBasin

Ririe Dam and Lake

TheRirie projectison Willow Creek in southeast
Idaho, about 3 miles southeast of the town of Ririe.
Theprojectwas initially recommendedinthe 1961
Upper Snake River Basin Report. Formal authorization
was provided by the Flood Control Actof 1962. The
authorizationincluded constructionof thedamand
construction of channel improvementson Willow Creek
fromthe dam downstream tothe Snake River confluence.
The Corpswas responsible for the projectdesignand
construction. Constructionbeganin1967,andthe
reservoirwasfilledin 1975. Project operation wasthen
transferredto the Bureau of Reclamationin 1976.
Construction contractsfor the downstream channel work,
recreational facilities,and miscellaneous deficiencies
were completed in 1980.

Thedamisa?253-foot rockfill structure with acrest
lengthof1,070feet. Itisequippedwithan outlet conduit
dischargingintothe natural Willow Creek channel. From
thedam, Willow Creek carries the discharge water about
14 milestocollectionand diversionworks. Water
necessary forirrigation needsisdiverted tothe Sand
Creekandthe natural Willow Creek drainages. Excess
floodwatersare conveyed downaseparate man-made
channel directly west from the diversion works for
7.8 milesanddischarged into the Snake River.

Atmaximum full pool, Ririe Dam createsareservoir
extendingabout 12 miles upstream onthe main stem of
Willow Creek with ashoreline of about 32 milesanda
surface areaof 360 acres. Thetotal storage capacity is
100,500 acre-feet. Ofthistotal, 80,500 acre-feetis
assignedtothe jointuse of flood controlandirrigation,
and 10,000 acre-feetisassigned toexclusive flood control
space. Theremainingcapacity isdead or inactive space
used asaconservation pool.

Duringthe winterand spring runoff, theactive
capacity is used primarily for flood control regulation.
The projectprovidesflood protectionto Idaho Falls, lona,
Ammon, andsurroundingfarmlands. Flood control
proceduresare incorporated into the project Water
Control Manual. Itistheintentofthe flood control
regulationstorestrict reservoir releases toamaximum of
1,900 cubicfeet per second, preferably 1,200 cubic feet
per second, duringall but the largestof floods.

Once the danger of spring runoffflooding is past, the
80,500 acre-feet of joint use space in the reservoir is
filledfor irrigation storage. The remaining 10,000 acre-
feetof active capacity is retained as exclusive flood
control space for control of flash floods.

Otherauthorized usesinclude recreation, fishand
wildlife mitigation, and minimum streamflow
maintenance. Recreation activitiesinclude an access
road andfive designated recreationareas. The pool is
annually stocked with fish. Remaining projectlandsare
managed aswildlife and waterfowl mitigationareas.
Minimumstreamflowsare maintained downstreamofthe
damexceptwhenicing may block the channels.

Constructioncoststhrough1988were $39,677,449.
Flood damages prevented sincespring1975are estimated
toexceed $5,528,000 through 1995.

Basin Survey

Abasinsurvey studywasauthorized by resolutions of
the U.S. Senate Committee on Public Worksand the
U.S. House of Representatives Public Works Committee.
Thestudywill assesswater resource needsand problems
inthe Willow Creek-Sand Creek-Blackfoot Riverareaand
will evaluate means of satisfying those needs. Aprimary
objective isinvestigation of flood damage reductionalong
Sand Creek. Thesurveywill beginwhenfundsare
appropriated.

Ririe Dam
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CHAPTERNINETEEN

LymanCreekBasin

Levees project, authorized under Section 205 of Public Law 858,
asamended, wascompletedin 1971 atanestimated
Channelandlevee worksdivert Lyman Creek flowsto Federal costof $230,000. Damages prevented by the
the Snake River toprevent flooding of farms, homes, projectare unavailable since the gauge hasbeen
irrigationcanals, buildings, roads, and bridges. The discontinued.
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CHAPTERTWENTY

HenrysForkRiverBasin

Asurvey study of Henrys Fork River Basinwas
authorized by aresolutionof the U.S. House of
Representatives Public Works Committee. Flood control,
irrigation, and recreationare principal needs in the basin.
Thestudywas initiated, but suspended, due to lack of
funds. Itcannotbe completed until additional funds have
beenappropriated.

HenrysForkRiverBasin

Channelimprovements, levees, and revetmentsalong
10milesof the Teton River fromits mouth below Rexburg
to the canyon reach above the town of Teton were
authorized, but the proposed structural work is not
economically feasible. The projectwas deauthorized by
the Water Resources Development Actof 1986 (Public
Law99-662).
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CHAPTERTWENTY-ONE

BearRiverBasin

Basin Survey investigation study wascompleted by Sacramento District
(Sacramento District) inMarch 1989 in conjunctionwith associated studies by
the statesof Idaho, Wyoming, and Utah.
Asurvey study of the Bear River Basinin Idaho, Utah, Theconclusion of the study was thatareservoir
and Wyomingwasauthorized in 1938 todevelopa projecton the Bear River near Oneida Narrows, Idaho,
programfor preventing flood damage, providingadditional didnotmeet Corpscriteriaforagricultural water supply
water supply, andalleviatingdrainage problems. The andflood control. Nofurther studieswere recommended.

studywasstarted in 1947 butwassuspended in 1951
pending completion of Bureau of Reclamation studies of
water resourcesand ispresently inactive. Ageneral

5 .

Bear Lake (photocourtesyof Utah Travel Council)
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CHAPTERTWENTY-TWO

SpokaneRiverBasin

The SpokaneRiver Basinisinnorthern ldahoand
eastern Washington. Principal tributariesofthis
6,640-square-milebasinare the St. Joeand Coeur d’Alene
Rivers, flowinginto Coeur d’Alene Lake. The Spokane
River, outletfor the lake, flows westerly for 100 miles to
Franklin D. Roosevelt Lake onthe ColumbiaRiver.
Above Coeur d’Alene Lake, the basinisamountainous,
forested region. Below the lake, the Spokane River
occupiesadeepvalleyalong the edge of arolling plateau
with little forest cover. The major portion of the
floodplainisagricultural land.

Coeur d’Alene Lake
(Seattle District)

This projectincludes asystem of levees and flood
wallsonthe Spokane River and Coeur d’Alene Lake to
protectaportion of the city of Coeur d’Alene from
frequentfloods. The projectwascompletedin1941.
Federal costs totaled $152,872.

St. Maries, St. Joe River
(Seattle District)

This project provides for levees and flood walls at the
town of St. Maries. Itextends downstream below the
Potlatch Lumber Company. The projectwascompletedin
1942 ataFederal costof $357,700. Damages prevented
by thiswork throughfiscal year 1995 were estimated at
$3,222,000.

Under the ColumbiaRiverand Tributaries Study, the
feasibility of amultipurpose projectin the St. Maries-St.
Joe Basinand local flood damage reduction projects near
thecity of St. Marieswere investigated in 1987 and 1988.
Nofeasible alternative acceptable to the State of Idaho
hasbeenidentified.

Spokane River and Tributaries,
Idaho and Washington
(Seattle District)

In1965and 1966, both the Senate and House of
Representatives requested areview of reports todeter-
mine the advisability ofimprovementsfor flood control
andother purposesalong the Spokane Riverandits
tributaries. Water resource problemsand needsinclude

flood control, water quality, navigation, irrigation,
recreation, and fishandwildlifeenhancement.
Reconnaissancestudiesindicated thatflood control
improvement projectsalong Hangman (Latah) Creek, near
Tenseo; navigation measuresonthe St. Joe River; a
multipurpose storage siteat Enaville on the Coeur
d’AleneRiver;and improvementof the Coeur d’Alene
Lakeoutletwere noteconomically feasible.

In 1973, the study was expanded to place emphasison
urban problemsinthe metropolitan Spokaneareaandto
include study of runoffand flood control, water supply,
regionalwater quality, wastewater management
alternatives, and related water resource needs. Theurban
studywascompletedin 1976 and transmitted to Congress
in1978. Thereportprovided the Spokaneareawitha
long-range planforwater resources managementalong
with recommendationsfor sewage sludge management,
flood damage prevention, urban runoff, and protection of
thearea’'swater supply resources.

Placer Creek
(Seattle District)

Debris-ladenfloodwatersfrom Placer Creek at
Wallace have periodically caused heavy damage to the
cityandsuburbs.

In 1968, the Corps recommended constructionofa
5,000-foot-long flood control channel through Wallace to
the south fork of the Coeur d’Alene River and adebris
basinatthe upstreamend of the channel.

Construction of the projectwascompleted in 1983, ata
costof $5,865,000. The projectincluded 3,700 feet of
reinforced concrete channel with a560-foot-long debris
basinatthe upstreamend. Shoshone County and thecity
of Wallace were local sponsors. Flood damages prevented
throughfiscal year 1995 totaled $1,566,000.
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CHAPTERTWENTY-THREE

PendOreilleRIverBasin

Albeni Falls Dam
(Seattle District)

Thismultipurpose projectisonthe Pend Oreille River
between PriestRiver, Idaho,and Newport, Washington.
Major purposes of the project are power generationand
regulationof streamflow for downstream hydroelectric
projects. Navigation, flood control, conservation,and
recreationare other importantproject purposes.

Construction of Albeni FallsDambeganin1951. The
spillway and upstream cofferdam for the powerhouse were
completed for regulation of Lake Pend Oreille in June
1952. Thethreegeneratorswere placed inoperationin
1955. Thedamand reservoir are operated to control
release of water in close coordination with other
hydropower plantsonthe Clark Fork-Pend Oreille-
ColumbiaRiver system.

Storage releases from the Albeni Falls reservoir aid
navigationon the lower ColumbiaRiver by maintaining
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higher river stages during the low-water season. The
projectalso provides recreation andflood control.

The projectincludesalowconcretegravity dam, a
gatedspillway, and apowerhouse withaninstalled
generating capacity of 42,600 kilowatts. The reservoir,
consisting of the upper reach of Pend Oreille River, all of
Lake Pend Oreille, the lower reaches of the Clark Fork,
andseveral smaller tributary streams, hasausable
storage capacity of 1,153,000 acre-feet. Total Federal
coststhrough1995were $31,741,561, whichincludes
$137,000in Public Works Acceleration Actfundsand
$971,947 for recreation facilities atcompleted projects.

Throughfiscal year 1995, an estimated $9,116,000in
flood damages have been prevented by Albeni Falls Dam.

Power generation at Albeni Falls Dam for 1995 was
215,781 megawatt hours. Revenue from the sale of power
by the Bonneville Power Administrationgenerated atthe
projectin 1995 was $3,090,050. A portion of power
revenuesarereturnedtothe U.S. Treasury torepay the
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interestand principal on construction costsand to pay
power related to operation and maintenance costs.

Recreation

Recreation areas developed by the Corpsat Albeni
Falls Dam/Lake Pend OreilleincludeaVistaAreaatthe
damsite, four fully developed campgroundswith
associated day-use facilities, one day-use-only area, and
several siteswhich provide access to the water and/or
primitive camping. Campgrounds, and their day-use
components, aregenerally openfrommid-May through
mid-September. The Vista Areaatthe damwill be open
year-roundstartinginthefall of 1996. Other access
pointsandthe Trestle Creek day use arearemainopen
throughout the year withaccess limited only by snowfall.

TheVistaAreaat Albeni Falls Dam s located 2 miles
eastofthe Washington/ldahoborderon U.S. Highway 2.
Anew visitor center was constructed herein late 1995
andwill be fully operational for the 1996 recreation
season. Thebuilding housesinterpretive exhibits,
accessible restrooms, and is the starting point for tours of
thedam during the summer months. Picnicfacilitiesare
located onthe grounds surrounding thecenter.

Four fully developed areasbuiltand operated by the
Corpsprovideavariety of recreation opportunities
including camping, picnicking, swimming, boat launch
rampsandtrailer parking, drinking water, and rest rooms.
PriestRiver, Riley Creek,and Springy Point recreation
areasprovide hotshowersand Recreation Vehicledump
stations, and Priest River and Riley Creek have picnic
sheltersand playgrounds located in the day-use portions of
the park. Albeni Cove Recreation Areais located 2 miles
eastof the city of Oldtown, Idaho, on the south shore of
thereservoir. PriestRiver Recreation Areais located
1 mileeastof the City of Priest River, Idaho,on U.S.
Highway 2. Riley Creek Recreation Areais located near
the town of Laclede, Idaho, about half way between Priest
Riverand Sandpointon U.S. Highway 2. Accessisby
county road. Springy Point Recreation Areaislocatedon
Lakeshore Drive approximately 1 mile south of Sandpoint
and 3mileswestof U.S. Highway 95. Strong's Island,
located 2 milesupstream of the dam, was operated asa
boataccessand picnic/primitive camp areauntil the
springof 1981 when itwas closed to reduce recreation
operatingcosts.

Trestle Creek Recreation Area, located near the city
of Hope, Idaho, along State Highway 200, isasmall day-
useareawhich providesaboatlaunch rampand parking
area, picnicarea, swimbeach, and vault rest rooms.

Other publicfacilitiesand access pointsare located
on Corps lands licensed to the State of Idaho, Department
of Fishand Game. Morton Slough is located off of
the Dufort Road, approximately 9 miles west of
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U.S.Highway 95. Thisareaprovidesaboat launch ramp,
parkingarea,andvaultrestroom. Overnightcamping
isallowed atthe site. Johnson Creekis located
approximately 3 miles southwest of the city of Clark
Fork, Idaho, off the Johnson Creek county road. Thisarea
alsoprovidesboat launch ramps, parking, vault rest
rooms, andareas for overnightcamping.

Publiclaunch rampsarealso provided by the Corpsor
State of Idahoat the Corps' Drift Yard, located about
3mileswestof Clark Fork on State Highway 200 and at
the mouth of the Pack River, off the Sunnyside Road,
about 10 mileseastof Sandpoint.

Clark Fork, Lightning Creek
(Seattle District)

The Flood Control Actof 1950 authorized construction
ofa4,000-foot-long levee on the leftbank of Lightning
Creeknear itsmouth to prevent flooding of the town of
Clark Fork. The projectwascompletedin 1959 ata
federal costof$42,730and turned over to the town for
maintenance. Flood damages prevented throughfiscal
year 1995 were estimated at $350,000.

Clark Fork - Flathead River Basin
(Seattle District)

TheClark Forkand Flathead River Basin, including
the Pend Oreille River Basin, covers an areaof
approximately 26,000 square milesinwestern Montana,
northern ldaho, northeastern Washington,andsouthern
British Columbia. Itsheadwatersoriginatealongthe
Continental Divide fromabout80 milesinside Canada,
south tothe juncture of the Idahostate linewith the
Continental Divide. Principal tributaries ofthe Clark
Forkare the Flathead River inthe northeastandthe
Blackfootand Bitterroot Riversinthe eastand south.
Thedrainageareaisgenerallymountainousandheavily
timbered. Someagricultural developmentexistsinthe
valleys. Resolutions adopted by the Senate and House of
Representatives PublicWorks Committeesauthorizeda
study todetermine ifany modifications ofexisting
projectsor recommended comprehensive plans of
improvementsshouldbemade.

The principal flood problemsin the basin liealong the
upper Flathead River. Asaresultofpublicplanning
effortsbegunin 1968, areportwascompleted in 1974,
recommending leveesfor thesuburbanareasof Evergreen
and Day Acres, near Kalispell, and floodplain zoning for
the remainder of the upper Flathead Basin. Advance
engineeringanddesign studieswere initiatedin 1978 but
werediscontinued in 1981 dueto lack of local sponsorship.

Astudy completedin 1979 evaluated six potential
hydropower siteson the lower Flathead (below Flathead



Lake)and Clark Fork Riversand flood damage reduction
measuresalong the Swan River. The hydropower study
was completedin December 1979 with the conclusion that
nofurther considerationwaswarranted because of
foundation conditions atthe damsites. A project
consisting of asystem of levees and floodwalls along the
Clark Fork River at Missoulawas completed in 1980.
Flood damages prevented through fiscal year 1995 totaled
$2,878,000.

Fromstudiesonthe lower Flathead River, itwas
concluded that nofurther consideration of hydropower
developmentonthe Flathead Riverwaswarranted.

Planning Assistance to the State of
Idaho: Priest Lake Outlet Structure Study

The Idaho Departmentof Water Resources requested
thatthe Corps, under the authority of Section 22 of the
1974 Water Resources Development Act, conductan
evaluationofvarioussummer andearlyfall operating

LakePendOireille

alternativesfor the Priest Lake outletstructurein Bonner
County, Idaho.

The objective of Idaho Department of Water Resources
was to define an operation which more closely optimized
allcurrentand potential lake and river uses. Theprimary
usesor concernswhich the Corpsevaluated included:
hyropower, river recreation, lake property-owner concerns
andrecreation, aswell asfish habitatin PriestRiver.

The Idaho Department of Water Resourcesandthe
Corpschosethreeoutletstructure operationalternatives
for the Corpstoinvestigate. The Corpsstudywas
completedin November 1992. The Corps'report
concludedthatall three operationalternativesincreased
andstabilized flows in theriver during the late summer
andearlyfall periods. Intermsofoperational feasibility,
the flowand lake level objectives would have been most
oftenmetby alternative one, whichwould have kept the
outlet flow between 200 cubic feet per second and
1,000 cubic feet per second from July to the end of
October. Itdid notappear thatalternative onewould have
adverselyimpacted the lakeshore residents.
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CHAPTERTWENTY-FOUR

KootenaiRIverBasin

Kootenai River Drainage
(Seattle District)

The Kootenai River drainage basinisinsoutheastern
British Columbia, northwestern Montana, and northern
Idaho. The Kootenai RiverisprimarilyaCanadian
streamwith three-fourthsofitsdrainage areaand two-
thirdsofitslengthin British Columbia. Fromthe
standpointoftotal basinarea, the Kootenaiis the third
largest tributary of the Columbia, draining an area of
19,300square miles. Themajor tributariesofthe
Kootenai River are the St. Mary, Bull Elk, Fisher, Yaak,
Moyie, and Slocan Rivers.

The Kootenai Basinislargely mountainousand
dominated by three major ranges. The Rocky Mountain
Range and itsoffshoot, the Flathead Range, constitute the
easternboundary;the Purcell Range roughlybisects it
fromnorthtosouth. The Selkirkand Cabinetrangesmark
thewesternboundary. Elevations reach amaximum of

. e |
Floodingofthe KootenaiRiver

about12,000feetwith mostsummitelevations between
6,000and 7,500 feet. Exceptforafewareas, theentire
watershedis heavilyforested.

Theonlyextensive areasadaptabletoagriculture
withoutclearingare along Tobacco River and the broad
floodplain of the Kootenai, extending north from Bonners
Ferry, Idaho, to Kootenai Lake, British Columbia. This
floodplainisthe mostimportantagriculturalareainthe
basin. Itconsists ofabout 73,000 acres of fertile, deep
alluvial soil, about 50,000 acres of which are protected
fromhighwatersby levees.

Non-Federal levee systems, constructed in the United
States section of the Kootenai Flats and the lowlands
along the Kootenai River, protect 34,437 acresof land,
including 190 acresinthe urban community of Bonners
Ferry, Idaho. Leveedareasintheflatsare vulnerable to
damage fromriver action andseepage duringhighriver
stages.
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Completion of Libby DaminJune 1973 eliminated
frequentflooding problems by the Kootenai River in this
areaof northern ldaho,aswell asinareas of Montanaand
British Columbia. Throughfiscal year 1995, anestimated
$56,599,000in flood damages have been prevented by
Libby Dam, alarge multipurpose projecton the Kootenai
River, 14 mileseastof Libby, Montana.

In1976, constructionbegan on four additional unitsat
Libby Dam powerhouseandare-regulatingdamabout
10 milesdownstream from Libby Dam. However, acourt
decisionfoundthat the re-regulatingdamwas not
authorized by Congress. Accordingly, allwork onthe
re-regulatingdamwasterminated. However, sincethe
courtsdecided that the four additional unitsatthe Libby
Dam powerhousewere authorized, their construction
continued through September 1981. Inthefiscal year 1982
appropriation, Congress limited furtherwork toonly one
additional unit. Power fromthisunitwasavailablein
1984.

Resource agencies, including the Corps, proposed a
testprograminJune 1993 todevelop dataonwhite
sturgeon spawning inthe Kootenai River. Kootenai River
white sturgeonwerelisted asanendangered specieson
October 6,1994, by the U.S. Fish and Wildlife Service.

Libby Recreation Areas

Recreation areas developed by the Corpsat Libby Dam
and Lake Koocanusaincludeavisitor center atthedam
site; day-use areas; and developed, primitive and boat
access campgrounds. Souse Gulch, aday-use areawith
picnicking, trails, boat launch, boat moorage dock, water,
andrestroomsisonthewestbank, justupstreamfrom
Libby Dam. Several dispersed recreationsitesare
downstream fromthe dam. Alexander Creek, Dunn Creek

Flats, and Blackwell Terrace offer boat access to the
river, primitive camping, and excellentfishing. Souse
Gulch, Alexander Creek, Dunn Creek Flats,and
Blackwell Terrace are all operated by the Corps.
Alexander and Blackwell have primitive boat access.
Dunn Creekhastheonly improved launching ramp.

McGillivray Campground is 7.5 milesabove the dam
onthewest shore and provides camping units, picnic
shelters,aswimmingbeach, restrooms, and aboat
launching ramp. Ontheeastshore, Cripple Horse
Campground, 7 milesabove Libby Dam, offers camping,
marina, boat launching, and picnickingfacilities. Peck
Gulchis29 miles upstream from the dam and offersaboat
launch, picnicking, and waterfrontcamping. Rexford
Bench, 44 miles upstream from the damonthe eastshore,
hasaboat ramp, moorage, trailer dump station, swimming
beach, picnicking,and camping. Yarnell Islandsare
3 milesabove the dam and offer boat access camping.

Tobacco Plains, 8 miles above the town of Rexford on
the eastshore of the lake, offersboat launching facilities
and picnicking; Gateway, on the Canadian border, offers
boataccesscampingonly. Peck Gulch, Rexford Bench,
Yarnell Islands, TobaccoPlains,and Gateway were
developed by the Corpsandareoperated by the U.S.
ForestService. Cripple Horse Campground, jointly
developed by private industry, the U.S. Forest Service,
andthe Corps, isoperated by private industry.

In 1989, Libby Damwas designated by the State of
Montana, Departmentof Fish, Wildlife,and Parks,asan
official Watchable Wildlife Area. The area consists of
the Downstream Natural Areaand the David Thompson
Bridge belowthe powerhouse. Viewingopportunities
aboundfor deer, coyotes, river otter, moose, raccoons,
baldeagles, greatblue heron, geese, ducks, trumpeter
swans, osprey, hawks, songbirds,and seagulls.

Osprey-LakeKoocanusa
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CHAPTER TWENTY-FIVE

IndependentProjects

Little Wood River

Little Wood River Reservoirison the Little Wood
River, about 9 miles north of Carey in south central
Idaho. Thedamisa122-foot-high rolled earthfill
structurewith acrestlength of approximately 3,100 feet.

Asmallhydropower generation plantwitha
3,000-kilowatt capacityisinstalled inabifurcation off the
singleconcrete-lined outlet tube.

Thelake behind the dam has a total capacity of
30,000 acre-feet, all of which isavailable for the joint use
(active storage) of flood control, irrigation, and fishand
wildlife habitat.

Theprojectwas constructed and isoperated
cooperatively by the Little Wood River Irrigation District
andthe Bureau of Reclamation. Theinitial construction
was completedin 1941, after which the damwas raised to
itscurrentcrestelevationin 1960.

The Corpsisresponsible for establishing flood control
proceduresfor the Little Wood River projectunder
Section 7 of the Flood Control Act of 1944. Regulation
proceduresare contained in the project Water Control
Manual. Itistheintentoftheflood control regulationsto
restrictreservoir releasesso thatdischargesatthe Carey
gaugingstationdo notexceed 1,200 cubic feet per second
duringall butthelargestfloods.

Flood protectionis provided along the Little Wood
River fromthe project downstream below Carey tothe
Blaine-Lincolncounty line. Onlyfloods resulting from
winter and spring runoffare controlled. Atother times of
theyear, thereservoirisoperated forirrigation.

Ingeneral,aconservation pool also is maintained for
fish stocking purposes. Recreationfacilitiesinclude two
accessroads,acampground, apicnicarea,andaboat
launching ramp. About 4,000 visitors use thefacilities
annually. Fishingisthe major activity.

Swan Falls

Swan Falls, apower projecton the Snake River at
River Mile 465, isowned by the Idaho Power Company.
The project hasapower capacity of 10,265 kilowatts of
electricity.

C. J. Strike

C.J. Strike, an Idaho Power Company projecton the
Snake River near Grandview atRiver Mile492, was
completedin1952. The project has a power capacity of
83,000kilowatts.

Bliss

Bliss, apower projecton the Snake River near Bliss at
River Mile 560, isowned by the Idaho Power Company.
Completedin 1950, the project has a power capacity of
60,000kilowatts.

Lower Salmon

Lower Salmon, an Idaho Power Company projectonthe
SnakeRiver near Hagerman atRiver Mile 573, was
completed in 1949. The project has a power capacity of
60,000kilowatts.

Upper Salmon

Upper Salmon, a power projecton the Snake River
about 9 milesupstream from the Lower Salmon Project,
alsoisowned by the Idaho Power Company. The project
produces 34,500 kilowatts.

Milner

Milner,anirrigation projectat River Mile 640 on the
Snake River, isjointly owned by the Twin Falls Canal
Company and the North Side Company. Inoperation
since 1905, the project has usable storage capacity of
80,000 acre-feet.

Minidoka

MinidokaisaBureauof Reclamation projectonthe
Snake River near MinidokaatRiver Mile675. The
projectservesflood control, electric power and irrigation
purposes. Completedin 1906, the projecthasusable
storage of 210,000 acre-feetand power producing capacity
of 13,400 kilowatts of electricity.
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American Falls

Theoriginal damwascompletedin 1927; but, because
of deterioration, this Snake River projecthasbeen
reconstructed with financing by the reservoir usersand
the Idaho Power Company. Itisoperated by the Bureau
of Reclamation. Joint-use storage capacity is
1,700,000 acre-feet.

Devil Creek

Devil Creek projecton Devil Creek, atributary of
Malad River, 7 miles northeast of Malad City, was

completed in 1969 by the Malad Valley Irrigation Com-
pany for flood control and irrigation. Total capacity of
the projectis 4,450 acre-feet, with 2,000 acre-feet of
storage space reserved for flood control. The project
providesflood protection for agricultural areasalong
Devil Creek, Malad River, and a portion of Malad City.
Italsohelpspreventovertopping of Crowther Damin
Malad City.

SalmonRiverHeadwaters
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Acre foot

Advance engineering and
design work

Alluvial

Appropriation

Authorization

Bank and channel stabilization

Basin

Breakwater

Concrete-gravity structure

Confluence

Dam

Degree of protection

Dike

Diversion channel

Earthfill dam

Flood capacity

Glossary

A volume of water equivalent to one acre of land covered to a depth
of one foot.

Work done by the U.S. Army Corps of Engineers in preparation of a
project for construction.

Of, pertaining to, or composed of sediment deposited by flowing
water, as in a riverbed, flood plain, or delta.

The setting aside of money by Congress, through legislation, for a
specific use.

House and Senate Public Works Committee resolutions or specific
legislation which provides the legal basis for conducting studies or
constructing projects. The money necessary for accomplishing the
work is not a part of the authorization, but must come from an
appropriation by Congress.

The process of preventing bank erosion and channel degradation.

(1) Drainage area of a lake or stream, such as a river basin.
(2) A naturally or artificially enclosed harbor for small craft, such as
ayacht basin.

Awall built into the water to protect a shore area, harbor,
anchorage, or basin from the action of waves.

A type of concrete structure in which resistance to overturning is
provided by its own weight.

The place where streams meet.

Abarrier constructed across a valley for impounding water or
creating a reservoir.

The amount of protection that a flood control measure is designed
for, as determined by engineering feasibility, economic criteria, and
social, environment, and other considerations.

An embankment to confine or control water.

(1) An artificial channel constructed around a town or other point of
high potential flood damages to divert floodwater from the main
channel to minimize flood damages.

(2) A channel carrying water from a diversion dam.

A dam, the main section of which is composed principally of earth,
gravel, sand, siltand clay.

The flow carried by a stream or floodway at bankfull water level.
Also, the storage capacity of the flood pool at a reservoir.

Glossary
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Floodplain

Flood proofing

Groin

Habitat

Harbor of refuge

Headwaters

Impervious blanket

Jetty

Leftor right bank of river

Levee

Low flow augmentation

Mouth of river

Navigable waters of the
United States

Penstock

Pierhead line

Reach

Reservoir

84 Glossary

Valley land along the course of a stream which is subject to
inundation during periods of high water that exceed normal bankfull
elevation.

Techniques for preventing flood damage to the structure and contents
of buildings in a flood hazard area.

Awall like structure built perpendicular to the shore to trap sand and
prevent beach erosion.

The total of the environmental conditions which affect the life of
plants and animals.

A harbor provided at an inhospitable coastline to allow vessels to
shelter during storms.

(1) The upper reaches of a stream near its source.
(2) The region where ground water emerges to form a surface stream.
(3) The water upstream of a structure.

A covering of relatively waterproof soils, such as clays, through
which water percolates at about one millionth of the speed with
which it passes through gravel.

A structure similar to a groin built on a seashore to prevent erosion
due to currents and tide.

The left hand or right hand bank of a stream when the observer faces
downstream

A dike or embankment, generally constructed close to the banks of
the stream, lake, or other body of water, intended to protect the land
side from inundation or to confine the streamflow to its regular
channel.

The increase of water flows to more desirable volumes above the
natural stream flows.

The exit or point of discharge of a stream into another stream, a
lake, or the sea.

Those waters of the United States subject to the ebb and flow of the
tide shoreward to the new high water mark.

A sluice or gate used to control a flow of water.

The line in navigable waters formerly used to delineate waterward
limits of blanket permit authority for open pile structures. This
authority was rescinded May 27, 1970, and permits are now required
for all construction in navigable waters of the United States.

A length, distance, or leg of a channel or other watercourses.

A pond lake, lake, tank, basin, or other space, either natural or
created in whole or in part by the building of a structure such as a
dam, which is used for storage, regulation, and control of water.



Revetment

Revetted Levee

Riprap

Rock dike

Rubblemound

Seawalll

Setback levee
Shoal
Sill

Spall

Spillway

Stage

Standard project flood

Tide box

Toedrain

Tributary

Wetlands

(1) Afacing of stone, concrete, or sandbags to protect a bank of
earth from erosion.
(2) Aretaining wall.

A stone or concrete faced embankment raised to prevent a river from
overflowing.

A layer, facing, or protective mound of randomly placed stones to
prevent erosion, scour, or sloughing of a structure or embankment.
Also, the stone so used.

An embankment built principally of rock.

A type of breakwater built of large quarried rock dumped on top of
each other and built to an elevation that storm waves would not
overtop.

A concrete, stone, or metal wall or embankment constructed along a
shore to reduce wave erosion and encroachment by the sea.

A levee that is constructed away from the water’s edge.
A place in any body of water where the water is especially shallow.

(1) A horizontal beam forming the bottom of the entrance to a lock.
(2) Also, a low, submerged dam-like structure built to control
riverbed scour and current speeds.

A fragment or flake from stone or ore.

Awaterway or dam or other hydraulic structure used to discharge
excess water to avoid overtopping of a dam.

The elevation of the water surface above or below an arbitrary
datum.

A flood that may be expected from the most severe combination of
meteorological and hydrological conditions that are reasonably
characteristic of the geological region involved excluding extremely
rare combinations.

A gravity drainage structure with a one-way valve.

Afilter on the free side of a dam ore levee at the lower end to
protect it against piping, or seepage of water carrying materials.

A stream or other body of water that contributes its water to another
stream or body of water.

Areas that are inundated or saturated by surface or ground water at a
frequency and duration sufficient to support — and that under normal
circumstances do support — a prevalence of vegetation typically
adapted for life in saturated soil conditions.

Glossary
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[] Multipurposeprojects

/\  Floodcontrol projects

(O Navigationprojects

CompletedProjects

PendOreilleRiver Basin
1. AlbeniFallsDam,
PendOreilleRiver

Clearwater River Basin
2. Dworshak Dam-North Fork
Clearwater River

SnakeRiver MainStem
3. Lower Granite Lockand Dam
4. Lewiston-ClarkstonBridge

BlackfootRiver Basin
5. Blackfoot Reservoir-damlevee
modification (constructionby
Bureauof Indian Affairs)

BoiseRiverBasin
6. LuckyPeak-Powerhouse
(Boise Boardof Control)

WillowCreekBasin
7. RirieDam

Kootenai River Basin
1. Kootenai Flats-levees near
BonnersFerry

PendOreilleRiver Basin
2. ClarkFork, Lightning Creek
leveesnear townof Clark Fork

SpokaneRiverBasin
3. Coeurd'Alene-leveesand flood
walls
4. St. Maries, St. Joe River levees
andfloodwalls
5. Wallace-Placer Creek concrete
channel

Clearwater River Basin
6. Kendrick-Bear River levees
7. Kendrick-Potlatch River levees
8. Culdesac-Lapwai Creeklevees
9. Mission Creek-levee andchannel
enlargementnear St.Joseph's
Children'shome

SalmonRiverBasin
10. Tomanovich-Salmoncity levees

BoiseRiverBasin
11. Lucky Peak Lake-Boise River

PortneufRiver Basin
12. Pocatello-leveesandchannel
improvement

BlackfootRiver Basin
13. BlackfootRiver-levees

SnakeRiverMainStem
14. Blackfootarea-levees
15. Shelleyarea-revetment
16. Heise-Robertsarea-leveesand
extension

LymanCreekBasin
17. LymanCreek-levees

BigWood River Basin
18. Gooding Levees

SnakeRiverWaterway
1. LewistontoJohnsonBar

NotStarted

Camasand Beaver Creeks
1. Mud Lake levee modification
(deferred)

Weiser River Basin
1. Weiser River-flood control
(deferred)

BigWood River Basin
2. Little Wood River at
Gooding-Shoshone, Idaho,
diversionandlevees

SalmonRiverBasin
3. Ice Jamflood control
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